EREFACE

The California Department of Transportation has a large

number of employees in maintenance and construction

functions that are working on or near the highway in

* cloée proximity to passing traffic. Private contractors
also have employees and workers working under the same

conditions.

Under the direction of the Deputy Director for Operations,
Mr. John F. Maloney, this study was made to determine if and
how the safety of these employees and workers could be

further improved.

PLEASE NOTE

This study of the safety of maintenance and construction
personnel in work zones identifies a number of specific problem
areas and makes recommendations directed toward -solving those
problems. As such, the study should constitute a valuable
resource tool for the future.

The study is not, however, designed or intended to establish a
legal standard of care. To some extent, the recommendations
contained herein may conflict in whole or in part with cther
equally important transportation policies or goals. ILimited
funds may make it difficult or impossible to implement some
recommended changes or to meet suggested deadlines. Solutions
which appear reasonable today may be unreasonable tomorrow,

8 given the dynamic changes occurring in the field of transpor-

- tation technology. Similarly, differing local conditions may
require specific solutions tailored to local needs rather than

¥ application of a uniform statewide standard.

All employees and persons interested in safety should, in reading

this report, understand these considerations as a fundamental
part of the study. - o

- P
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1.0 SUMMARY STATEMENT

The California Department of Transportation has had an active
safety program for over 30 years. The goal of this program
has been the continued reduction of injuries and death to

our employees,'many of whom spend much of thelr working careers
within inches or feet of passing traffic. The actions of

an unalert motorist could kill or cripple them in a few seconds.

Traffic flowé’and the number of drivers have increased
markedly in the past few years. Yet motorist-related employee
injuries have continued to decline. Even so, five employees

have been killed during the past three years.

The traveling public often loses awareness of the dangers
that the maintenance employée or construction worker faces.
Motorists often drive through roadway work sites on familiar
roads in comfortable, sealed, air-conditiomed vehicles. If
they become preoccupied or have been drinking, the chance

of their making a splitesecond misjudgement is high -~ and

so is the potential for a serious accident.
This special‘study was initiatéﬁ_to identify those work

funetions and related tasks thaﬁ aré most hazardous to

maintenance and construction employees and workers. Twenty
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major problém areas were identified and they were grouped
into the following categorieé for analysis: problem
identification; evaluation of existing procedures; actual
maintenance and.oonstruction practices (which includes the
preduction—~oriented activities on or near the roadway);
traffic flows in and around maintenance and construction
sites; and driver behavior and its effect on construction
accidents. A subcommittee was created to handle each of

"these areas.

Ihe subcommittées were composed of a cross section of
‘individuals from both within and outside of CALTRANS. They
aﬁa;yzed_the operations in their specific categories to deter-
mine contributory facto:s,to_motorist-related accidents. They
then developed specific action-oriented recommendations and

tim§ frames in which to accomplish them.

ﬁﬁring4the Stuay, it became apparent that the safety of
employees and workers has been included in planning,
donddcting and evaluating maintenance and construction
operations-thrpughﬁﬁt the State. The Department would not
have attained its present status without making such
concerted effofts towérd improving eﬁployee and worker safety.
However, if the organizationris to continue its move forward,
it must continually wcrk fto increase effectiveness and

| safety.
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Generally, the study determined that there are many safe,
effective operations under way throughout the State. However,
there are also areas that could contribute to increased
safety if improved. Currently,_safety plays a vital role

in many operations. In others, it 1s less conspicuous.

Farly in this study, it became apparent that CALTRANS does
not have in-depth information readily available which
properly identifies current and potential safety problems

or the results of éfforts to correét them. There is a

critical need to develop a Safety Management Information System

that will make available information related to maintenance

and construction safety to all management levels. The several
information retrieval systems now available within CALTRANS

offer no easy way to correlate safety information. Hand-tallying
of information ig awkward in an organization of this size.

Phis is = préssing, immediate need.

Another item of major importance to maintenance and construc-
tion. safety is the degree of support.and accepbance of
responsibility given by all levels of management and-super~
vision. BSafety is something that cannot be delegated.
Aduinistrators may have safety coordinators to assist them,
but in the final analysis, the line administrator must accept |
fully and support his unit's safety program. As safety

plays such a visible and important role in managing this
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ﬁepartment,_adﬁinistréﬁors‘should'include sﬁecific objectives
and goals related to safety in their management plans, Indivi-
duals at all levels should regard safety as an ilmportant part
of their evaluafion and goal-sgetting process. There is a

need for increased commiﬁment to safety program effectiveness

throughout the Department.

It is often easy to'f0cﬁs on the more mechanical aspects of
safety, such as equipment, signs, weather, and design. While

" this is necessary, it is not the most important factox. ‘The
attitude and safety consciousness of the individuals invol¥ved
is probably the most critical factor affecting the success

or failure of any safety program.

Throughout the study tr%;nipg needs were identified at all
levels.. It was found tﬂat providing an employee with a
sound foundation on how_to perform a particular job in the
ﬁost effectivé and safelménner is cfitically important and
should be a major responsibility of every manager and

supervisor.

Another important consgideration in maintenance and construction
safety is the visual impact and uniformity of alerting motor-
ists approaching the work site. There are differences in
equipment, procedurés and. warnihg devices that may be

inconsistent with motorists' expectations. There is a need

ClibPDF - wyvaw.lastio.com


http://www.fastio.com/

ClibPD

for increased sfatewide uniformity, yet any changes must

1eave room for some variance to meet local needs. Creativity
should not be stifled by.rigid inflexibility. Utilizing the
expertise available throughout the Department and then

combining the best ideas and procedures into a uniform state-

wide procedure can increase departmental effectiveness, especially

in the eyes of the motorist.

Public information activities relating to maintenance and
construction safety are receiving increased departmental
attentidn. Radio, television, publications and newspapers
are beirng ircreasingly utilized to increase the awareness

bf the motorist on the highway. This is necessary and should

continue.

There are 101'separate recommendations in this report which
can increase the safety of maintenance and construction
employees and workers. Each recommendation not only includes
an action to be taken but suggests a responsible unit to

initiate it along with a suggested time frame.

The safety of our maintenance and construction employees
and workers is as vital to our Department as the roads we
maintain are to the State. We must regard it highly, for
our saféty record, just as our highways, is a reflection of

our organization.
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2.0 ORGANIZATION OF THE STUDY

2.1 why‘fhéASpebial Study Was Conducted

In October, 1973, the California Department of Transportation
initiated a spascial study to evaluate the safety of maintenance
and construction eémployees in relation to passing traffic.

The hazards CALTRANS' road workers face each day have resulted
in death, injury, and disablement. CALTRANS' management,

in its continuing effort to improve safety and working
conditions, began the study to examine present practices and

to develop meaningful improvements that could contribute

to the inbfeased safety of road workers while maintaining

traffic flows on our highway system.

2.2 Role of the Steering Committee

A steering committee wés created to acf in an advisory
capacity. It met for the first time on November 20, 1973.
Representativés of CALTRANS; the Départment of California
Highway Patrol; the Department of.Industrial Relations;
Division of Industrial Saféty; employee organizations; and
Dr. Blade Hulberf,'UCLA, participated in the meeting. (See
Annex A) The steering committee was asked to assist in
developing general directions fof the full task force effort,
including: (a) identification of the scope of the problem;
(b) establishment of specific goals for the task force; (c)

determination of who or what organization or unit should

ChihPDF - www.fastio.com


http://www.fastio.com/

participate in the full task force effort; (4) development
of a time frame; and (e) determination of the way the project
results should be presented'in order to maximize their

ugefulness.

At this discussion-type conference, a list containing a wide
range-of'itéﬂs‘and'éréas‘that"the'task'force should examine

was also developed.

2.3 Greatioh'of the Task:ﬁorce

A task force was then created to conduct the study. Due to
the wide range of subject matter to be covered, the task

force was structured into the five following subcommittees:

I. Prébiem Identifiééfion Subcommittee -~ This subcommittee
Stgdied évailéble informétion and records to identify
fac#oré.wﬁich contribute to-aécideﬁts in maintenance
and conéfruction zones and involve passing traffic.
Basedfdn;the infofmation pfovided bj.this subcommittee,
the othér four subcommittees pursued their inquiries
and developed recommendatiqns, |

II.' Procedures Evaluation Subcommittee —-- This subcommittee

:eviewed'procedures, menuals and directives which
rélate to maintenance and construction personnel and
passing‘traffic. .They exanined all procedures now in
use in QalifOrnia and those from other Jjurisdictions

that may be applicable or valuable to our safety

program.
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ITI. Maintenance and Construction Safety Practices Subcommittee —-

This subcommittee examined actual maintenance and con-
struction practices. It sought ways and means to improve
these practices as they relate to safety and passing
traffic. This subcommittee concentrated on performance

of the actual task.

IV. Traffic Flow Subcommittee —- This subcommittee primarily
'examined traffic flows in and about maintenance and
cdnstrﬁction zones;_ It evaluated present practices
and. sought improved methods which lessened the hazards
to maintenance and construction personnel from exposﬁre

to vehicles in the passing traffic stream.

V. Driver Behsavior Subcommittee —- This subcommittee

examined driver behavior and its effect in and about
maintenance and construction sites. The goal of this
subcommittee was to develop an improved means of
alerting motorists to the safety concerns of maintenance

and construction personnel.

There were a total of 40 active core members on the task
force. Individual subcommittees were composed of 5 tb 8

core members of diverse fields and disciplines from both in
and out of CALTRANS. There are two types of members involved
in the task force: core members, who actively participated

in the full spectrum of activities of a subcommittee; and
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‘reeource menhers, who were‘contacted during the subcommittees'
work to obtain'some'specialized component of information.

Many individuals,from.in and out of the department were
contacted for information during the course of the study. =See

Annex B for a roster of the members of the task force.

5.4 Work of the Subcommittees

with_theﬂinformation’provided by the steering committee,
Subcommittee I -- Problem Identification -- began its inquiry
to'determine just what the actual problems regarding maintenance
and construction safety were. Subcommittee I then developed

a list of areas and items relating to the safety of maintenance
and constrnction'personnel. This information was organized
according to the responsibilities of the other subcommittees.
Each of the individual subcommittee chairmen then managed

their subcommittee s efforts in studying and analyzing the
problem areas and developed specific recommendations for
improving, correcting or reinforcing an existing operation

or procedure or recommending a new one.

Subcommittee activities included research of written materials;
in cooperation with the California State Employees Associabtion,
a queetionnaire was sent to opereting field personnel; field
observations were made of actual work practices and many

other contacts were made with working personnel.
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) 2.5 Goordihatéd'DeVelopment of the Tagk Force Report

The subcommittée chairmen met several times to coordinate the

development of the report and provide written input from their
subcommittées. Their reports were prepared in a fOrmaf which

outlines specific action-oriented recommendations. They were

then combined, edited, and organized for sequence and

continuity. The peport was then prepared in this final form.

10
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3.0 STATEMENT OF THE PROBIEM

The California Department of Transportation has bhad an
active formalized Safety Program for over 30 years. The -
result of this effort has been a continued reduction in
disabling injuries to CALTRANS ewployees. However, during
the last three years (1971 through 1973) five CALTRANS
maintenance employees were killed as a result of accidents
involving the traveling public. In addition, 125 employees
received injuries during that same period, and more than 10
cdntractoré' eﬁplo&ees were killed in similar accidents in

road construction zones.

As a means of reducing the numbér'bf such incidents, the
Department instituted a‘sfudy in 1973 geared toward improving
the safety of rbéd maintenance and constrﬂctidn.personnel.
This was done through the identification of major problem
areas based on an evaluation of existing accident records

and subjective input from field personnel and managers. In
cooperation with the Mechanical and Construction Trades
Council of the California State Employees Association, a
questionnaire.was sent to a crogs section of maint@naﬁce
personnel throughout the state. The results of this gquestionnaire
~ » contributed to the identification of safety related problems

as seen from the eyes of the employees. (See Annex C)

Twenty major problem areas were detalled for analysis and

.are briefly described below:
11
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PRORLEM AREA DESCRTPTION

3.1 _Sweeging -

From 1971 thrpughfl9?5, Department employees were involved

in over 14 serious sweeping accidents. Subjective field
input indicated that there have also been a considerably
largér number of "near misses" which did not result.in injury

or property damage to either employees or the motoring public.

The most commongsweeﬁiﬁg inciﬁeht‘involved the rear-ending

of our slbw—moving sweeﬁefs. It was concluded that safety
impfovements couldlbelmade throughrinudepth review and
analysis of sweeper scheduling, levels of service and lighting

and signing prabtibes.

3.2 Delineation - Striping and Pavement Marking Activities

Accident records and subjective employee input demonstrated
that this activity is extremely hazardous. During the past
several yéa%s, incidents in this activity resulted in two

fatalities and several major disabling injuries.
Improvements in work scheduling, standards for lane and

facility closures and signing were identified as means of

increasing saféty in this type of operation.

12
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3.3 Titter Pickup

Department employées were involved in over 20 incidents in
the past three yearé@ Most of these incidents occurred on
or near the shoulder where a motorist struck either a parked
or slow—méving vehicle or the employee. Some of these
incidents resulted in major injury to both the employee and

the motoring public.

The frequency of litter pickup activities has been greatly
decreased. However, some specific problems still exist, such

as work procedures, signing standards and shadow protection.

3.4 Patching

During the paSt three years, 12 emplbyees have been injured
in accidents invblving the motbring public while performing
patching opérations. Patching activities constitute a major
exposure hazard. Lape clpsure standards, shadow vehicles
and equipment, and coofdination of work activities with
traffic enforcement agencies havé been identified as areas

requiring attention.

3.5 Snow Removal and Rock Patrol

There are approxiﬁately 80-100 incidents each year in which
the motoring public is involvéd in an accident with snow
removal equipﬁent. Such iﬁcidents rarely result in injury
to our employees, but the potential for injury, particularly

to the public, is great.
13
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Specific items“contributing to this problem include equipment
deficiencies, vehicle lighting, levels of maintenance and

motorist education.

3.6 Median Barriers and Median Screen Planting

Althoﬁgh our empibyees;ﬁave expérienced few incidents (i.e.,
aétuél‘accidents) while performing work activities in road
medians, their,exposure ié high and.the potential for serious
injury is great. ‘Subjective input from field maintenance
employées”indiéates that QOrk activities in the median
(ﬁriméfily median repair)-are viewed as one of the four most

hazardous road maintenance activities.

The primary steps in minimizing this problem involve decreasing
the magnitude and length of employee exposure.

.

3.7 Work Scheduling Versus Exposure Potential and Hazard

A critical factor in minimizing the éxposure'of our employees

to traffic is ibw we schedule our traffic—disrupting work

activities. This was not defined as a specific problem area,
/ vut vas identified as a possible means of reducing eumployee

exposure and risk by planning around safety consilderations.

3.8 Facility Reduction and Detours

Lane closure activities and detour areas provide an inherent

potential for conflict between the worker and the motoring

14
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public. Many employees have expressed apprehension about
the adequacy of safety considerations in both lane closure

and detour operations.

Principal problem areas include non-standard practices in

- the signing and use of closures, inadequate traffic-management
considerations at the'planning Phase, excessive quality
standards for some detours and the application ef minimum

lane closure standards that do not fit the work site.

3.9 magg ing

During the past three years, 14 Department employees were
involved in accidents with motorists while performing flagging
duties. .Moet did not result in serious injury, but the
exposure and ﬁotential for serieus injury is extreme. Employee
input.regarding "near misses" confirms thie eupposition.

Many employees viewed flagging as one of the most hazardous

road work activities.

Principal problem areas in flagging include the adeqguacy of
training and the heed to improve the motorigts' awareness

of potential hazards.

5.10 DMobile Protection

The use of mobile protection (e.g., shadow vehicles, etec.)

was not identified as a problem ares Per se, but was

15

ClihPD www.fastio.com


http://www.fastio.com/

suggested as a p0551b1e means of providing increased safety

to employees in all exposed road work activities.

3.11 Fixed Protection

The use of_fixeﬂ protection (e.g., barriers, cones, etc.j
was identified as a means of improving safety through the
establiehment of more definitive Standardsxfor their mandatory

USe.

3112 Construcfien‘Over’Traffic

Workmen's hazards}in;relation to traffic during construction
over traffic are generally limited to vehicles hitting
falsework members located on the shoulder and over-height
loads: hlttlng falsework glrders. Whlle there have been no
-worker 1naur1es as a result of these gituations, there have

been enough non—lnaury incidents to indicate a potential hazard.
Some:sgecific problem areas iunclude jinadequate consideration
for workers at the design phase and the allowance of over-

height loads in regtricted-clearance. situations.

5.13 Constructien Adjacent to Traffic

,Constructlon act1V1t1es such as median barrier installation,
medlan and shoulder w1den1ng, and reconstructlon present
high potential for accidents 1nvolv1ng road workers and the

motoring public.
16
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Primary problem areas ‘are incomplete worker safety considéra—
tion at the design phase and inadequate safety enforcement

by the contractor.

32.14 Warning Signs and Devicés; Warning Devices on Eqﬁiﬁmeht

A motorist's response to highway warning signs and devices is
extremely critical when he is approaching a construction or

maintenasnce zone.

Both employees and motorists have expressed concern about.

the adequacy of current devices and practices.

Primary problem areas include the use of warning signs where
not needed and the need to develop more signs and devites
which are appropriate to specific situations and which

stimulate motorist response.

5.15 Operations, Construction and Maintenance Safety Considerations
at the Design Phase

Construction and maintenance safety problems can be inadver~
tently created as the result of inadequate consideration in

the design phase.

3.16 Lack of Statewide and Regional Uniformity, Traffic Control
Standards, Enforcement (Motorist Expectancy)

Uniform standards for traffic warning devices for construction

and maintenance operation are necessary to fulfill motorists'

17
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needs, attract their attention, deliver the message and
insure preper-fespoﬁse.
ﬂbtorists follow their experiences and have certain expec-
tanc1es which help them drlve safely and efficiently. When
these expectancles are not obtalned however, the reverse
often. occurs, leading to. driver confusion and error, especially
in unusual 51tuatlons.

*.

5 17 Speed Limit Policies, Legislation Restrictions and
Compllanc

Drivers are geﬁerally not -responsive to reduced speed postings
in highway cohstruction and maintenance zones. - In many cases,
reduced traveling speeds are necessary to provide adequate

safety for both the worker and the motorist.

Priﬁary problem areas are the lack of voluntary driver com-
pllance and the need to develop a more effective means of

trafflc control enforcement techniques.

5 18 Publlc Informatlon Act1V1tles Relating to Construction
and Malntenance Functions

Employee and limited motofist'input has revealed thht motorists

often do not reacf to an impending roadwork zone. They do

not understand "why we need to disrupt traffic flow".

18
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Motorist attitude and reaction are obviously important factors
in minimizing hazards to our employees. Both employees' and
motorists' safety can be enhanced through increased communica-

tion and awareness efforts.

.3.19- Management Support and Safety Standards Enforcement

Manageument's suppbrf-aﬁd enforcement of safety poliéies and,
standards is necessary to a viable safety program. Management
has generally_suppOrted safety efforts, however, safety
effectiﬁeness can bérfurther improved through increased

su@port at both the field and headquarters levels.

%.20 Safety Management Information System

An importaﬁtielementLOf'any viaﬁle safety program is an
information system which provides a management with timely
and accurate.awareness of safety problems and progresses

toward achieving safety improvement efforts and gbals.

The existing information system does not provide sufficient

or timely information on accidents and accident patterns.

19
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4,0 ANATYSTS

4.0.1 Hethbd ﬁséd -

For purposé of simplification, the areas to be étudied were
grouped into.fivg separate categories and assigned to a
special subcommittee. Those subcommittees were:
1. Problen Identification
TI. Procedures Evaluation

ITI. Maintenance and Construction
. Bafety Practices

‘IV. Traffic Flow

V. Driver Behavior

The subcommittees fhen examined existing procedures, actividbies
and conditions; made visits to observe field work; and, based
on the information obtained, developed specific recommendations
for improving or chénging procedures or actions where

necessary.

The following subsections each discuss an item of concen-

tration of the special study.

20
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4.1 SWEEPING *

Department of Transportation employees have been involved in
at least fourteen serious accidents involving sweepers during
the past three years. A major safety concern is the driver
whd-funs into the rear of the slow moving sweeper which

generally results in major injuries.
Discussions with the equipment operators in various districts
indicate the-ﬁajority_feel their sweeper operations are

ielatiVely_safe.exceﬁtVon high-traffic volume urban freeways.

a. Work Scheduling ~ Most districts do their sweeping on a

normal work week (Monday - Priday) and during normal work
hours (7:30 g.m. - 4:00 p.m.). Some metropolitan areas do
sqmgséff—hour-sweeping in extremely critical areas. In one
district, median sweeping is.doﬁe on Bunday morning with
iittle or no dié:uptioﬁ ofltraffic. In another district,
night'sweepiﬁg operatiohs were‘triedlto sée if there would
. bé$énreductioﬁxof iﬁéideﬁts; Liﬁradfual fréctice, however,

- the severity of incidents increased due to higher speeds.

Also, one metropdlifan district currently sweeps on a five

day schedule that runs from Saturday through Wednesday. Public
complaints due to sweepers working Monday through Friday
during the day caused = previous change to night work.
‘Severity of accidents and possible legal éction during the

trial night work, however, forced the present schedule.

21
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b. Signing - With few excepbions, vhere is little or no
advance warning fo.the pﬁblic that a sweeper is working on
the highway ahead. Nome of the districts contacted use
standard roadside signs for advance warning as they believe
that roadsidelsigning would not be effective in operations
that are conbtinually moving. Some districts have signs on
shadow trucks that indicate a sweeper is working ahead;

however, some districts do not use shadow trucks.

C. .Lighting'a Warning lights and the color of sweepers are
not uniférm within a district or statewide. warniﬁg'lights
oh'sﬁeeﬁefs Vary from”two-flﬁshiﬁg amber lights in different
1ocatidﬁs‘to iiluﬁinatéd directional control-type signs.

Some sweepers éfe'also'equipped with warﬁing flags; The Tear
of some sweepers has been painted yellow with black chevron
stripes. Other sweepers are coumpletely oraﬁge. Some areas
have installed éS'many'as six blinking amber lights plus

rotating amber lights on a sweeper.

d. Leveld of Service - A headquarters teletype dated June 14,

1973 to all districts states that sweeping frequency should
be reduced by 50% wherever it can be tolerated. Many districts
have conformed to this procedure. A new policy for level

of services in the state is currently being prepared.

It is indumbent that each Maintenance superintendent and/or .

foreman ingpect and sweep only areas that are not self-cleaning

22
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w
in order to keep employee exposure at an absolute minimum
and yet consistant with maintaining the roadside in an

acceptable condition.

e. Coumunications — When sweepers are opsrating on the highway,

they do not have an ade@uate means of communicating with

shadow vehicles and/br'ﬁﬁéir base station in case of a break-
- down or‘accident; -Tﬁié éan result inhthe employee having

to walk to a télephonelfo obtain assistance. Having radios

in sweepers would reduce this hazard.

RECOMMENDATIONS = =

4,1.1 Sweeping - Hours of Work - The Maintenance Branch in

each_@istrict ghould determine the safest hours and
days_té conduct sweeping operations using input from
the District Traffic Bramch. This determination and
schedule adjustments should be made as soon as possible

and no later than November 1, 1974.

4.1.2 Sweeping - Advance Signing -~ A trial program using a

sign such as "Sweepers Working Ahead™ should be
implemented on a trial basis in a metropolitan district.
Headquarters Maintehance Branch should design the

~ pbrogram and insure that it is operating in the field

by November 1, 1974.

23
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4.1.3

4,1.4

4.1.5

4.1.6

www . fastio.com

Sweeﬁingf— Signs 6n Sweepers - Visibility of the

- sweeper should be improved by placing additional

signing or other'delineational devices on the sweeper.
Headquarters Maintenance Branch should establish the
overéll_Departmehtal policy and directive for this by
October 1, 1974. .The appropriaste districts should
implemenf this program by January 1, 1975.

Sweeping — Short Sight Distances - Shadow trucks with

maximum visibility signs should be used in all sweeping
opéfétions-On ramps aﬁd in all areas where sight
distanéelis.éhort. Headquarters Maintenance Brancﬁ
shall establish the overall Departmental policy and
directive for use of shadow trucks by November 1, 1974
and all districts should fully implement the prégram
by“Jaﬁuafy'l,:l975.

Sweeping < Signs and Warning Flags - All sweepers and

shadOW‘trucks should be equipped with illuminated
directional control signs and warning flags. - This
program should be implementéd by Headquarters Equipment
Branch by dJanuary 1, 1975. The program should provide
for installation at the time of purchase or when such

vehicles are in the ghop for other work.

Sweeping — CheVron.Stripés on Vehicles - The entire

rear portion‘of.all sweepers and shadow trucks should
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be paihﬁéd wifh yellow and black striping. Headquarters
Equipment Branch should implement this program by
October 1, 1974 for application to all new sweepers

and truéks'asxthey\are purchased.

4.1.7 Sweeping - Levels of Service - The levels of service

criteria for sweeping as established by Headquarters
Maintenance Branch should be reviewed to reduce the
amount of non-required sweeping and_resﬁltant expo sure
of employees. This review should be in addition to

~ the one made recently in connection with the energy
crisis. Headquarters Maintenance Branch should revise

this requirement by October 1, 1974.

4,1.8 Sweeping - SBtandardized Equipment - The placement of

equipment and warning devices on sweepers and shadow
trucks should be standardized statewide. Headquarters
Equipmeﬁt Branch should develop standards based on a
composite oflthe beéf existing installations throughout
the state. Sténdardized placement ghould be implemented
Statewide'starting Janﬁary 1, 1975, beginhing with new
equipment and existing equipment going into shops for
‘major oéérhaul. The entire program should be completed

by January 115. 1977.

4,1.9 BSweeping - Energy Attenuatofs on Vehicies - A trial

program using attenuators or water bumpers on the rear
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of sweepers and shadow trucks Shouid*bé‘imﬁlémeﬁted.
The program -should be implemented by Headquarters
Equipment Branch by July 1L, 1975 and evaluated one and

two years later.

Sweepers — Radio Equipped - Radios should be installed

on all sweepers and shadow trucks. Headquarte?s_
Maintenance Branch should determine the areas in most
critical need for radios and cooperate with Headgquarters
Equipmehf Branch to start an installation program by
July 1, 1975. Installation should be coupleted by

July 1, 1978.
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4.2 RAISE_D PAVEMENT MARKERS AND STRIPING

4.,2.1 Raised Pavement Markers - The number of accidents and

concern expressed by employees regarding the installation of
raised pavement markers indicates a need for careful evaluation

of operations in order to reduce exposure.

2 Headquarteﬁs Direction - On June 14, 1973, a Headquarters

téletype stated.thét replacement and washing of non-reflective

- pavement marke?s'shall be discontinued on all highways. This

- leaves only reflective markers to be maintained. This

prbcedure is ndw;generally being followed throughout the state.

b. Work Scheduling - Generally, maintenance of reflective

markerg is schgduled by the local foreman using district
équipmenf; Most of this‘work takes place during the normal
wofﬁ day (épprox, ?:30 a.m. to 4:00 p.m.) withéut the need for
unusual‘scheduling..‘In_éfiti031 metropolitan areas, however,
work'is‘scheduledrat'other.hoﬁré and/ér on weekends. A
directive from the Mainfenance_Manual‘states that this work
should be done in conjungtioﬁ with other maintenance operations

wherever possible.

c. Use of Warning Devices — The use of warning devices or

signs in connection with raised pavement marker maintenance
is not consistent'throughout the state. As this is generally

a moving operation, no advance warning signs are usually used,
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particularly in rural areas. In some locations, lanes are

closed for this operation.

- There is a noticeable lack of statewide information regarding
lights, flags, and color combinations. on vehicles used in

this type of operation.

d. Tevel of Service - The present "level of service" require-

ment states that "reflective markers shall be placed when two
successive markers are missing. Missing pavement markers
should be replaced continuously in conjunction with other

maintenance operations to minimize traffic disruptions.*

e. Special Equipment - A single machine which will spot blast,

mix and dispense epoxy, and provide protection to the operator
is under development by the Equipment Branch. This will
reduce exposure to the blastman and epoxyman and will eliminate

the go-cart operations.

RECOMMENDATIONS

“  4.2.1.1 Raised Markers -~ Installation — Whenever possible,

the initial installation of raised markers should be
dbne‘bj the contractor or CALTRANS prior to opening
the highway to traffic. Both Headquarters Construc-
tion and Maintenance Branches should reihforce this

procedure in Headquarters level directives by January

1, 1975.
28
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4,2.1.2 Raised Markers - Combined Schedulgz - Scheduling

replacement of raised markers in conjunction with
other maintenance junctions should be emphasized on
a continuing basis by all levels of maintenance

supervision involved in work planning.

4.2.1.3 Raised Markers - Installation - theduling - Wherever
heavy traffic flows have a strqng bearing on when
ﬁérker feplécement function are performed, each
District lMaintenance Branch shall evaluate and estab~
lish the safest time of day and/or of week to carry
out this function with the assistance of the District
Traffic Branch. This process, if not in existence

now, should be used as soon as possible.

4,2.1.4 Raised Markers - Uniformity of Signs and Devices on

Equipment ~ Uniformity in.the placement of lighting,
flags, iilﬁﬁinated directional cﬁntrol signs and
chev?dn étripiﬁg on the rear of vehicles should be
initiéfed‘by-Headquarters Equipment Branch by January
1, 1975_§nd shoild be accomplished by January 1, 1977

for all vehicles used. in marker replacement.

4.2.1.5 Raised Marker Installation — Pilot Vehicles -~ On two-

way roads, a pilot vehicle with illuminated directional

signs-should be used.. Headquérters Maintenance

Branch should develop this overall policy based on

the input and recommendations of all Districts by

January l,.i975.
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Marker Replacement'- Lovel of Service — Levels of

service for marker replacement should be evaluated
by Headquarters Maintenance Brahéh to egtablish a
level that reduces the need for replacement and still
meets traffic safety criteria. This should be

éompleﬁed by January 1, 1975.

Development of Marker Installation Egquipment - Head-
quarters Equipment Branch should accelerate the
development of specialized equipment for the installa-
tion of raised pavemeﬁt markers in a rapid manner to
increase.eﬁployee safety. This equipment should be

operational no later than July 1, 1976.
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4,2.2 TraffiCTStriping - Traffic striping is hazardous due

to the relative differences in the speed of the machines and
the normal flow of traffic. Striping alone, however, does

not warrant wajor closure of a highway.

a. Work Scheduling - With the exception of metropolitan areas,

most.Districts work a normal work day and week. Extremely
critical areas are scheduledrfor striping on weekends or during
the periods when there are low traffic volumes. Most districts

expressed conGern_that night striping on roadways with

uninterrupted traffic flows is not feasible. They feel that

‘the lights used to get-énbugh sight distance'forkthe operation
are confusing and hazardous to oncoming and passing traffic.
HoweVer, nighﬁ,striping on new construction is a prevalent

practice.

Night striping has been performed in District 08 on.a high
volﬁme drbaﬁ freeway.  8§¢ciai‘1ights were mounted on the
stripér t0‘provide adeqdéte‘vision for the operatér. Although
thére were no incidents relating to striping at night on a
limited basis, the stri?ing'crew believes that day scheduling
is inherentiy gsafer and'mofe productive and recommended

night striping when no other time is possible.

b. Signing - One-half of the distriets do not use roadside

‘signing with their striping opérations. One district closes

51

wwvw.fastio.com o ) -


http://www.fastio.com/

ChhPDF -

two.freeway lanes fdr striping. Four districts use signs at
two and four-mile infervals along the highway and move the
signs ahead as the work progresses. Other districts do their
striping without any lane closure or signing. A sign "Striping
Next __ Miles Ahead" has been used for approximately 10 years
in District Ol. Based on this experience, the operators feel
that the sign is effective in warning the traveling public

and contributes significantly to the safety of the operation.

c. Lighting - There is no statewide uniformity régarding the
placement of warning lights on striping equipment. The new
hot-stripe machine hés 1lluminated direction control signs

and most of the supply trucks are similarily equipped. The
cone retrieval trucks' warning devices vafy from lighted arrows
to simple rofating amber lights. In some cases the supply
truck is uged both as a pilot and back-up truck. The lighted
arrows are.not vigible from the front when used for a pilot |
vehicle on two-lane highwayé. On one cone retrieval truck

the rotating amber light was not visible from the rear because
of added equipmenf that blocked the view of the light. In
another situation, it was observed that the overhead "pass"
sign on a CALTRANS striping vehicle indicated to pass to.the
right when, in fact, it was obvious that there was no shoulder

or roadway on which to traverse while overtaking the vehicle.

d. Levels 6f Service - The Departmental Maintenance Manual

provides direction that the striﬁes ghould be replaced after
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a loss of 50% of their effectiveness. TUnder present work loads,

this level is difficult to attain.

e. HofuPéiﬁt-Stripér‘— The hot-paint stripers that have been

'designed and fabricated by the Equipment. Branch provide for

a safer painting operation. The design speed of the striper
is 25 m.p.h. However, the maximum speed at present is
approximatelyliS'm;p;ﬁ; with an‘éﬁerage speed of 7 to 10 m.p.h.
When compared to the old stripefs that averaged approximately

5 m.p.h., the ex@dsure fime'is reduced considerably. With

the hot-paint éfriper;‘fhéitraffié'cdne placement and retrieval
-operations are eliminated. These were considered two of the

most hazarddus“pafts of trafficiline'stfiping.

' RECOMMENDATIONS

- 4.2.2.1 Statewide Striping Criteria - Statewide striping
u éfitefié'éhhuid Bé:establiéhéd tb'pfbvide a general

framework so each district can develop its own
prbcédures; Specific considerétions for hour of
day and day of wéék should be iﬁcluded- Headquarters
Maintenance Branch should develop this by January
1, 1975 with each district implementing tﬁe program
by July 1, 1975.

4,2.2.2 Statewide Signing and Wafﬁing Device Criterié - A

statewide signing and warning device criteria to be
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uged with striping operations should be deVeloped

to provide statewide uniformity. However, this
should contain sufficieﬁt flexibility so that each
district can adjust to meet individual needs and
fraffic conditions. Headquarters Maintenance Branch'
should cooperate with Headquarters $raffic Branch to

develop this by April 1, 1975.

Uniform Placement of Lighting and Equiﬁment on Vehicles

Used in Striping - Headgquarters Equipment Branch

shoﬁld deVelop uniform statewide specifications for
plééement.of lighting-and warning devices uéed on all
striping equipment and vehicles. These specifications
should be developed prior to July 1, 1975 and all
equipment should be so equipped by July. 1, 1977,

Hot-Stripe Eqﬁipment ~ The new hot-stripe application
process permits equipment to move at higher speeds
and dries fast enocugh to eliminate the need for
placemént and pickup of cones. The Equipment Branch

should procure this equipment as rapidly as possible.
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4.3 LITTER PICKUP

During the past three yeafs; 12 employees performing litter
pickup functlons have been injured -in accidents involving the
motorlpg public. Most of the acecidents have occurred on or
near the shoulder where the motorist struck either a parked

vehicle or the .employee.

As a result of limitations on funding and manpower levels,
litter pickup activity is now at a minimum. Thas, during

this special study, few litter pickup activities were observed.

‘However, much litter piokup\aétivity is performed without the

benefit of signing or a shadow vehicle. Also, employees
were observed working with their backs to traffic. Thus,
they would have little or no warnlng if a vehicle were to

leave a trafflc lane and head dlrectly toward them.

I litter pickup activities are being perfbrmed in a protected
area or in an'area not immediately adjacent to the shoulder,
signs aﬁd shadow vehicles are not necessary. However, working

with one's back to traffic is hazardous at any time.

RECOMMENDATIONS

4.3.1 Litter Pickup - Parking Vehicles - Firm policies

requiring that litter pickup vehicles be parked well
away from traffic should be adopted. Headquarters
Maintenance Branch should establish these guldelines

by October 1, 1974.
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Titter Pickup - Advance Warning Siens - Departmentwide

policies concerning the use of advance warning signs
and shadow vehicles in litter pickup operations are
needed. Headquarters Maintenance Branch should develop

this by October 1, 1974.

Litter Pickup - Safe Workine Techniques ~ Guidelines

should be issued for personnel working on foot anywhere

near the traffic lane (litter, maintenance and land-

scape personnel). Employees should be given clear
directions to always work facing traffic so that they
can mofe readily observe vehicles leaving tThe roadway.
Héédquarférs Mainténance Braﬁch should”develop this

procedupe by October 1, 1974.
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4.4 PATCHING

Patching activities are inherently hazardous and present the
potential for major exposure to accidents involving maintenance
employees and the motoring public. During the past three

vears, 12 employees have been injured while performing patching

operations.

Eight patching‘type'opérations.in four districts were reviewed.
Patching operations wére generally well—plahned and executed
and appeared to be appropriately and necessarily timed to
preserve the facility,in a safe and usable state. All operations
reviewed were being conducted during daylight hours which
appears to be éppropriate.as it dffered maximom visibility of
both the operation and employee-to passing traffic. 1In one
operatlon 1nvolv1ng hlgh—den51ty commuter traffic on a freeway,
the start of the operatlon was delayed until the traffic

count 1nd10ated 1t was safe and least dlsruptlve to begin the
operatlon. Present patching procedures, including scheduling,
type of equipment to be used, etc. appear to be satisfactory.
However, there is a need for sdme improvement in associated
activities that colild reduce exposure, increase visibility

and‘assist in traffic flow.

done Sﬁacing - Cone Spacing in the work area does not always

adhere to Construction Safety Orders. The minimum spacings

as described in the "Manual of Warning Signs, Lights and
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Devices" are not clear and could be confusing and misinterpreted.
The Congtruction Safety Orders require a minimum cone spacing

of 25 feet in the immediate work zone.

Oddr&ination with CHP - Coordination with CHP and other law

p : enforcement agencies to assist in critical traffic flow control,
lane closure Set-ups, etc., varies considerably from-territory
to territory. The use of CHP or local law enforcement
officers tduassist in traffic control can reduce job_hazardg,
particularly in highédensity traffic in metropolitan areas.
Assistanée from thesé ageﬁcies cén be particularly helpful at
the "sét;up and fembvai“ phase of the project by guiding and -
slowing traffic as it approaches the work zone. CHP does-not
have sufficienf manpowexr to:éssist in ail such oﬁerations.
However, at very haZardous locations or in heavy traffic flow

it may be appropriate to requést CHP assistance.

The Joint Operational Policy Statement provides adequate
difection'froﬁ the Departmental Headquarters Level which
operational level commanders and administrators can implement

without additional written direction.

Shadow Vehicles —~ There is a need to provide a mobile form of

protection in all patching—rélated activities where workers
are exposed.to the traffic flow. Shadow vehicles are used
in most operations. But because shadow vehicles may be in an

improper location or too far behind the exposed employee, they
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do not always provide maximum protéction. An additional

exposure problem involves gmployee carelessness. At times,

. employees will position themselves in such a manner that

available shadow vehicles do not provide sufficient protection
from passing traffic. Often, employees will take rigks by
unnecessarily standing on the traffic side of their work or

shadow vehicles.

Eguigment.— The”visibilityiof'roadwdrk equiﬁment seems to vary
somewhat. Not all vehicles are marked with the alternating
"plack and yellow" or "black and white" striping typically
used to 1mpnove the v151b111ty of the vehicle. Vigibility

of the equlpment can be 1mproved by alternating color com-

blnatlons ‘as descrlbed above.

RECOMMENDATIONS

4,41 Patchlng - Oone Placement - Standards for cone placement

.Wthh are at minimum safety levels should be clearly
understandable and included in the Maintenance Manual.
Requirementa.should be reviewed at least every two
vears and contain the current opinion of field personnel.
Headquarters Maintenance Branch should coardinate this
review with positive input from the Traffic Branch.

i These requiremeﬁts should be initially reviewed by
October 1, 1974 with updated procedures disseminated
to the field bj”JanuarF 1, 1975.
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‘Patéhing -~ Improved Cone Placement — The Manual of

Warning Sigﬁé, Lighté’and Devices should be updated

to improve description of cone placement procedures.

Headquarters Traffic Branch should complete this
revision by April 1, 1975. Maintenance Branch input

shoudd be an integral part.

Patching - Coordination With CHP - Procedures should

be reinforced to provide for notification and éoordina—
tion with CHP and other law enforcement agenciles on
maintenance projects. This may'raﬁge from a planned
conference prior to a major.maintenénce pfojec% with
high traffic density to sufficient notification of

the beat officer prior to going on shift. CHP should
also provide positive feedback as to their intended
degree of participation in the larger projects. There
is no need for an additional policy‘Or“difeétive in
this area as the Joint Operational Policy Statement

between the departments is adequate fdr 6perational

level commanders and administrators to implement or

improve. This action should be undertaken as goon as

possible.

Patdhing - Shadow Vehicles - Clear directions as to

when shadow vehicles "or other similar protectioﬁ" in
all lane closures and in all work activity near the

traveled way should be established. In most instances,
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an increased use of shadow vehicles should not require
purchase of additioﬁal equipment but simply better
utilization. The overall statewide directions should
be developed by Headquarters Maintenance Branch by

April 1, 1975.

Patching - Shadow Vehicles Uge Tralning - A short training

program should be developed and conducted for super-
visors in the proper placement of shadow vehicles to
improve safety and increase statewide uniformity. This

can improve consistency of appearance to the motoring

publiq._ Headquarters Maintenance Branch should coordinate

the development of this training program which should
in turn be conducted by district personnel. This

training program should be completed by July 1, 1975.

Patching - Safer Work Practices — Personnel actually

performing patching functions should work facing oncoming
traffic at alljtimes if possible., This may require
modification of existing practices such as material
delivery, unloading, etc; Headquarters Maintenance
Branch should coordinate the development of improved

work practices in this area. Development of work
practices should be started by October 1l, 1974 and the

new improved practices operational by January 1, 1975.
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44,7 Patcehing - Chevron Stripes on Eguipment — Jistinctive

black and yellow diagonal striping should be installed

on the rear of all ﬁ:'oadwo_rk equipment includ_ing pickup
A trucks engaged in pabching operations. Headquarters
Equipment Branch should start this project by January
1, 1975 and complete it by January 1, 1977.
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4.5 SNOW REMOVAL ANﬁ'ROCK PATROTL,

Snow removal operations on California highways can be divided
into two types. Freeway or multi~lane operations and rural

two-lane procedures.

Multi-lane operations normally have a lesser accident potential
for the fraveling public and the plow operator due to wider
traffic ways andiqne;direction traffic flow. When accidents
do occur on multi~lane roadways, they are usually of the reae-
end type and are caused by vehicles traveling at excessive
speed or following too closely. Because of signing and higher
levels of traffic enforcement in chain control areas on
multi-lane freeways, there is a tendency.for the public to
reduce speed and be more alert té traffic conditions. The
aligonment of and non-separation of traffic on rural two-lane
roédways creates a higher accident potential. Plows must
work over or in clqse proximity to the center line. They are
often slomeovingfmqtof graders or trucks eéﬁipped with a
push plow. Vehiéles on low traffic volume highways may travel
too fast for conditions or without chains. Vehicles parked

or abandecned on shoulders may be hidden by snow. When
collisions with large snow plows do accur, however, there is
less chance for injury to an employee due to the size and

weight of his vehicle.

Snbw removal procedures presently being practiced by CALTRANS

appear to be adequate. Present operations developed from
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actual expefience oﬁér-a period of many years. Efforts are

continually under way to further improve snow removal operations

wherever possible.

The equipment that CALTRANS employees operate under snow

conditions were developed specifically for snow removal and

are generally effective. However, there are a few areas of

concerm:

8.

www . fastio.com

Sloping and curved windshields on some snow plows allow

snow to collect and wipers cannot carry it off under severe
storm cohdiféné:.thﬁs reducing visibility. When wind- |
shield wipers are mounted at the bottom of thesée windshields,
they clog up with snow and are difficult to operate.

The color of hoods on snow removal equipment is an important
factor. Black hoods reduce glare and improve'visibiiity.
Gasoline driven snow removal vehicles of larger sizes (4
tons or bver) without ﬁertical exhaust stacks and mufflers
create problems. Maintenance costs are high as mufflers
mounted under these vehicles become encrusted and packed
with snow and ice which can crush them. This can easily
happen if the plow runs off of the roadway while plowing.

It has been estimated that wufflers are réplaced twice

each season on these types of snow removal vehicles.

Exhaust pipes can also become plugged with snow. This

can present an unseen hazard to the operator as carbon

monoxide fumes may seep into the cab.
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Oommuﬁicatioﬂlis an important.facfor to a snow removal
equipment operator. Without a two-way.radio, it is
difficult for an operator to summon assistance if he
becomes disabled in a remote area. Conversely, it is
difficult to contact him if there is a need for emergency
reaSsignment-_

Several comments haﬁe been received regarding the need

for a more distinctive_coior warning light on snow removal
équipment. Due to the large number of vehicles that use
amber,lights traveling on California highways, their
impact has been diluted. Snow plow operators feel that
blue would be a bgtter color. It is realized, however,
that this wquld cqmerinto conflict with current legislative

changes being madé to restrict their use to law enforce-

‘ment vehicles..

Snow plow vehicles in the four to ten ton GlaSSlflC&thﬁ

w1th hlgh 311houettes prov1de better v181b111ty than ones

~with more 51lhouette and sigze. ThlS prov1des increased

protection to the employee.

By utilizing the\current bare pavement policy in snow

_plowing,‘yhere'is increased exposure to traffic in that

plows;are continually on the roadway. It may be practical
to not remove snow Aown to the bare pavement on some rural

two-lane roadways. This would tend to reduce speeds;

_hdwevef, it may also inecrease the accident potential

when rutting and break-up of snow and ice occur.

b5
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Sanding operaﬁiéns'ih snow areas result in é high level

of expoéufe for maintenance personnel and inflate main-
tenance costs. These would be reduced if sanding were
restricted to'burVes, intersections and icy stretches.
There is a need for the traveling public to obtain additional
information regarding driving under extreme weather
conditions. There is no such information in the Deparfment
of Motor VehicleS' Driver Handbook.or questions relating

to this on drivérs' license examinatioﬁs.A There has been
teleﬁisibn aﬁd fadio news coverage of highway conditions
by the California Highway Patrol and CATTRANS. Radio and
T.V. bfoﬁdcasts regarding driving under adverse conditions
can be inéreased.wifh speéific comments about snow plow
bperations on the road. Another group that should be
cdntaéted are driver education clagses in high schools.
They should receive tips on snow driving with speeific
references to snow plOW and sanding operations and chain

control requirements. L

RECOMMENDATTIONS:

4.5.1 Snow Removal -~ Fquipment Design - Equipment designed

www . fastio.com

or used for snow removal operations should have the
following characteristics wherever possible: new
vehicles should be pﬁrchased_with vertical windshields
and top—mbunféd‘windshield wipers, hood fops should be
painfed black, vertical stack mufflers should be

installed on all gasoline-powered show removal equipment;
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' and ohl&llarge-SiZé vehicles with high silhouettes
should be purchased for snow plow operations. Head-
quarters Equipment Branch should implement these changes
starting October 1, 1974 and modify present equipment

on a continuing basis.

4.5.2 BSnow Removal - Radios on Equipment ~ Two-way radios

should be installed on all snow removal equipment
which operafes in remote areas to pfovide for rapid
emergency communication. Thig should be dong by
reassigﬁment of existing radio equipment if possible
and prior to the purchase-of additional equipment.
The Headquarters Maintenance Branch communications
unit shall initiate'steps_to,reassigg radio equipment
by'Novembep 1, 1974 and,.if{nedessary; bﬁdget for -
additioqal equipmeﬁt fof_thg 19?5-1376 fiscal year.

A.5.3 Bnow Removal -~ Uniform Warning Devices - To increase
the efféctivenésé of present amber warning lights,
Headquartéré Equipment Brénch should develop specifica-
tions for locating such devices on all eguipment.
Headquarters Equipment Branch should closely coordinate
this activity with CHP Enforcement Services Division
Engineering Section. Specifications should be developed

by January 1, 1975 and all'changes made by January 1, 1976.
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4.5.4 Snow Remdval —~ Bare Pavement Poliéy - Where possible,

on rural secondary highways the policy of snow plowing
to bare pavement should be adjusted to allow for some
snow on the pavement. Headquarters Maintenance Branch
should.devélop statewide uniform standards on bare

. pavement by November 1, 1974.

4.4.5 Spnding - Reduction of Levels — Whenever possible,

sanding Opgrations on highways should be reduced to
curves, intersections and icy stretches to reduce
exposufe of maintenance personnel. Héadquarters Main-
tenance Branch should develop a statewide policy for

reduced levels of sanding by November 1, 1974.

4.4.6 Incléement Weather — Public Information - Increased

information should be provided to the public regarding
driving under extreme weather conditions. Headquarters
Office of Environmental and Community Affairs should
increase coordination and cooperation with CHP Office
of Public Safety Information to disseminate this infor-

mation. This should be started immediately.

4.5.7 Driver's Handbook — Winter Driving Information ~ Positive

action should be faken'to have winter driving informa-~
tion included in the Department of Motor Vehicles Driver
Handbook and possibly a question on the written driver's
license examination. Headgquarters Office of Environmental
and Community Affairs should initiate this action by

October 1, 1974.
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4.5.8 Snow_Removal -~ Driver Education Classes - Arrangements

should be made for winter driving tips around snow

plow and sanding operations to be included in driver
education classes. Headquarters Office of Environmental
and Community Affairs should coordinate this with CHP
Office of Public Bafety Information to arrange for

CHP officers making presentations in the schools to
include this information. . This should be done by

January 1, 1975.
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4.6 MEDTAN BARRTERS AND MEDTAN SCREEN PLANTING

One of the most hazardous locations for an employee to work
is the median area of a heavily traveled freeway. Because of
the limited right of way on metropolitan freeways, workmen are
ih close proximity to fast-moving traffic when performing
median maintenance or repair functions.  The amount of damage
done to median barriers attésts to the considerable number

of vehicles that enter median strips and strike existing
barriers. Employee$ are also suéceptible to being struck by

these vehicles.

Threé basic types'of medién'barriers (concreﬁe, Cable, and-
metal beam) are in use. Screen planting is also used in some

medians. Workmen's median duties can be divided into construc-—

tion and maintenance operations.

Median cable and metal beam barriers account for over 90%

of the repair work being done in metropolitan districts. Cable
barrier accounts for approximately 53% of these barriers.

The '72—]75 fiscal year Quality Standard printout, however,
indicates thét 88% of damaged median barrier is of the cable

type and-its'repair‘requires 75% of expended man-hours.

Maintenance management standards provide a crew of three
men and one truck for cable and fabric repair.. Four men and

two trucks are allowed for median beam barrier rail, channel,
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post and light screen repair. The Maintenance Manual of
Instructions specifies that when maintenance activity does not
encroach upon or‘impair the normal traffic lanes, no advance
sigﬁing should be used. Also, work immediately adjacent to
the traffic lanes should be pretected by a truck equipped
with flashing amber lights and parked off the traffic lanes.
In actual practice, however, the "Roadwark Ahead" sign is
usuelly placed ahead of the operation and cones are used

along the shoulder. Also, trucks are being used as shadow

vehicles for workmen.

a. Concrete Barriers - Concrete median barriers are now being

installed on many freeways where conditions warrant them.
They'are very effective in safely redirecting vehicles, yet
they experience'a minimum of residual damage. This sharply
reduces the amount of maintenance needed. to keep them in
effectlve condition and the amount of tlme employees spend

1n exposed p051t10ns. However, there are “hundreds of miles
of d1V1ded highways and freeways W1th other types of median
barriers or screen plantlngs which require a higher degree of

maintenance.

Coherete'bérriers‘are currently recommended to be installed
in medians up to 32 feet wide. Currently, most installations
are being slip formed. This method reduces exposure time.
However, the entry and departure Qf concrete trucks from the

work area presents traffic probleme. Work on limited median
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widths usually requires a lane closure. Elimination of
expansion Jjoints at 20' intervals would reduce workmen's
traffic exposure. Curing application and glare screen

installation are operations with exposure potential.

b. Cable Barriers - Median barriers consisting of cable

and chain-link mesh combinations require high levels of main-
tenance as the mesh is easily damaged. Expanded metal glare
screen mesh is used instead of chain-link mesh for replacement.
However, sections of glare screen appear to be relatively short
and spaced out so that no effective glare barrier is provided.

This may not necessitate immediate replacement.

Ceble barrier is flexible and deflects up to 12 feet. It
is currently recommended for use in median widths of %2 to
50'. It is also used in conjunction with median screen

planting.

During construction of cable barriers, workmen's exposure

to traffic begins with the layout of the post locations.
Exposure is usually experienced during the unloading of posts,
the pouring of footings from the rear of a mix truck and

during the erection and secural of cable and mesh.

¢. Metal Beam Barrigrs — Current maintenance practices call

for the repair of metal beam barrier when it is damaged yet

still structurely sufficient to perform its basic function.
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One method of reducing emplpyee exposure in the median divider
would be to not repair metal beam barriers until they are

structurely deficient or distrdacting to pagsing motorists.

d. Median Screen Planting -~ Median screen planting is primarily

done in medians wider than 50 feet. It appears that mainten-
ance operatione_in wide mediansg are no wmore of a risk than
work performed adaacent to shoulders. However, maintaining
plants in narrow medlans does expose employees to passing
traffic. Tnerefore, 1t may be approprlate to discontinue

the use of decorative planting in these areas. Also, sprinkler
control valves-Should be'piaoed at looations‘which are not
exposed to pa881ng traffic so that they can be turned on in

relatlve safety.

RECOMMENDATTONS

4.6.1 Median Barriers ~ Concrete ~ Concrete median barriers

should be placed in narrow medians wherever possible
because'of the low maintenance and reduced employee
exposure. Headquarters Traffic Branch should accelerate
the program for replacement of beam and cable barriers
with concrete barrlers. This program should be

lmplemented by January 1, 1975.

55

woafastio.com —


http://www.fastio.com/

4.6.2 Median Barriers — Reduced Use of Glare Screen - Expanded
metal glare screen should be used only in those loca- |
tions where glare reduction is essential. Headquarters
Traffic Branch should develop a uniform statewide

policy for use of these materials by October 1, 1974.

4.6.3 Median Barriers — Metal Beam Repairs - Repaiirs should

be made to metal beam barriers until they are structurely
deficient or are distracting to passing drivers.
Headquarters Maintenance Branch should develop this

as a statewide policy by October 1, 19V4.

4.6.4 Median Screen Planting -~ Reduce - Screen plantings in

medians less than 30 feet wide should be discontinued.
Landscape Architecture Branch should implement this
policy with the assistance of the Headgquarters Mainten-

ance Branch by October 1, 1974.

4.6.5 Medians — Safer Bprinkler Controls - Headquarters

Landscape Architecture and Maintenance Branches should
" coordinate the safe location of sprinkler control
- valves for median and choulder planting. Placement of
thege control valves should conglder the exposure of
employees to passing traffic. This should be included

in all designs developed after September 1, 1974.

54

ChihPDF - www.fastio.com


http://www.fastio.com/

ChhPD

4.7 VWORK SCHEDULING VERSUS HAZARD

In.constructioh;project contracts special provisions usually
specify periods during which the contractor is restricted
from disrupting traffic flow. This is usually during commute
pericds. Contract provigions may also require full widths
qf_roadway to remain . open on Saturdays and Sundays. However,
this is usually bécause_contractofs must pay premium rates

for weekend and night work.

' Section'E.BO-Traffib of the CATTRANS Construction Manual

relates to traffic considerations in contract administration.
It embodies practices and improvements developed through
experience. It.also makes specific refefence to night work.
The diréction and guidance it provides allows for adequate
prefplanning Qf traffic handling as it relates to construction.
ft':ecdmmeﬁds that representatives of various groups and

agencies be included in the planning phase. While it makes

‘reference to the District Traffic Branches performing a

review of traffic concerns it appears that this role could

be strengthened.

Night operations add an entirely new dimension to work being

performed on or near a highway. It is easier to control the

reduced tpaffic that is on a highway at night. Such traffic

.on a multi-lane freeway can be funneled more easily into a

reduced number of lanes. This is of considerable assistance
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in marker and stripelplacement or removal. Girder or falsework
erection or removal can be carried out in an. unimpeded and
safer manner. Reduced traffic flow provides for routing of
tpaffic to adjacent roadways or detouring over ramps that

would be impractical during daylight hours.

Many contractors are not properly equipped to operate during
darkness. The use of special contract provisions in "Praffic
Control System and Construction Area Lighting" provides

guidance fof‘contractors who do engage in night operations.

In some casés, the sélection of work hours seems to be sub-
jective. There is no firm data on which to base & decision
as to whether night work with low traffic volumes is safer
than day work with high volumes. Strong consideration must °
be given to the increased number of drivers under the
influence of alcohol that are on the highway at night. The
highest incidence of drunk driver involvement is on Thursday,
Priday and Saturdays between the hours of 5 p.m. and 4 a.m.
Severity of accidents at night is also higher. Conversely,
during the heavy traffic of daylight, the severity of

accidents is reduced.

Maintenance men contacted during the field survey generally
were not favorable to night work. One employee stated that
he was more comfortable in relstively high traffic volumes &8

vehicles tend to follow each other better.
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'.In dlscu331ons w1th ‘Management in various Districts, it is
apparent that working during dayllght hours is the best
procedure. *Thig prov1des better working conditions for the
employee and less confusion to the motorlng public. Any
deviations from working during daylight hours should be made
after @ careful study by the Traffic Department or Highway

Operations to determine the safest tlme for the operation.

’ Another suggestlon recommends that tasks be scheduled in
combination w1th other woTk to reduce €xposure time. This
would aisgo reduce total set-up and take-down time and exposure.
This may require delay or acceleration of some operations in

order to prov1de for grouplng of tasks.

. RECOMMENDATIONS

4 7 1 WOrk Schedullng - nghte - A departmentw1de policy

sould be wrltten whlch establlshes general criteria for
schedullng nlghttlme malntenance act1v1t1es. Head~
quarters Maintenance Branch, with the assistance of
Headquarters Traffic Branch, should develop this
criteria by April 1, 1975 Within this framework,

each dlstrlct should develop nlght—versus—day scheduling

guidelines. Thlslshould be done by July 1, 1975,

4.7.2 Work Scheduling - Coordination Individual tasks op

operations should be scheduled at the same time as

57

ClibPD www . fastio com


http://www.fastio.com/

ClibhPDF -

www fastio.com

other maintenance tasks to minimize. employee exposure -
time and reduce the number of individual set-ups.
Headquarters Maintenance Bfanch should deVelop.a
general criteria for this multiple-task approach With_
each district developing thelr own specific procedures
for coordination and scheduling. Headquarters criteria
should be established by January 1, 1975 and District
guidelines by April 1, 1975.
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4.8 FACILITY REDUCTION AND DETOURS

The-objectiveﬂin ény facility. reduction or detour is to

safely restrict\or divert traffic without causing unreasonable
delay while accomplishing the necessary work. Thig must be
done within reasonable cost and also provide a high degree

of safety to fhé employees.

There is a variety of lane closure and detour procedures in
existence throughout the state. Specific procedures are

spelled. out in a.wide range of directives, manuals ang guides,

emanating from both headquarters snd the districts.

In preparing for facility reductions or detours, it is of

critical importance to identify potential or actual traffic

_problems. The closﬁre or reduction must then be carefully

planned along with the actual work to be conducted. To

broperly plan this type of activity, there should be iﬁput

from operational level maﬁagers representing Traffic, Construc-
tion and Maintenance interests aiong with Safety representatives
and the CHP or other law enforcement officers, especially if

the closure or reduction is within a city and not on a .

freeway.

Once the pre-planning is completed there should be close
coordlnatlon and cooperatlon throughout the operatlon. At the
termination of the proaect ‘there should be a post-operational

critique to evaluate action taken for use on future projects.
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Different approaches, howéver, must be taken for metrdpolitan
and rural areas. And night versus déy operation presents an
entirely different set of circumstances. Partial or complete
restriction of traffic flows adds another element for consid-

eration.

The following subsections include specific details and
recommendations on how to improve lane closure and debour

procedures:

4.8.1 Facility Closure - Freeway lane closures are of major

concern at anytime of the day or night. Hazards are very high
for crews working on these roadways. Complete closure of a
facility maximizes worker safety and offers the opportunity

for improved work production.

Presently, however, thé goal of both maintenance and construc-
tion practices is to provide the maximum level of service
and convenience to the traveling publié during the performance
bf necessary work. Facilities are not completely closed
except as a last resort. This is egpecially true of many

. construction operations because closures would halt traffic

for an extensive period of time.

Continuous closure of all or major portions of a roadway

during off-peak periods, particularly for maintenance opéerations
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in 1afge metropolitan”éfeas, is a.potential.altefnative that
has not been fully explored in California. There have been
some planned closures in other states. For example, the
State of Illinois has a procedure wherthwo lanes of six or
eight-lane major freeways are taken out of service on a
regular basis for periods of three to four months during the
summer. They do this to rehabilitate the roadway. Because
df the,ﬁarsh weather, their roadways need extensive repair on
a 10-year bycle. At the same~time, they do whatever other
maintenance work is necessary. Due td special procedures,
such as having two-way traffic in the other direction of the
freeway and extengive publicity, they have been satisfied that

the adverse effects on traffic are acceptable.

With the presenf level of develdpment,of freeway and highway
systems in the‘largef métropolitan areas of our state, there
are many corridors that cbuld provide adequate traffic service
dufing nighfﬁime off-peak hours if a_freeway were closed.

And, in many cases, there is more than one freeway in a
; s _

corridor.

For example, in the San Francisco Bay Area it would be possible
to close several freeways during the nighttime hours. State
Route 101 between San Jose and San Francisco could be closed

at any number of locations and traffic routed over parallel
freeways and/or on essentially nonmreéidential major surface

streets. Traffic handling costs would be higher than a

61

SUo.Com


http://www.fastio.com/

ClibPD

partial cldsure, however. Careful pre-planning of alternate
routes and work schedules would be needed. Also; the success
of iﬁfofming the traveling public as to the necessity and
presence of‘fhe closure énd recommended alternate routes would
ﬁlay a key part in public acceptanée. If a continuous closure

is utilized, work activity should also be readily apparent

 during the entire closure. Work créWS should be scheduled 16

to 24 hours a day to take full advantage of the closure.
Local governments, nearby businesses and residents must also

be convinced of the need for this type of closure.

Complete clbsure of a facility would provide the following
advantagés:

a. Increased worker safety.

b. Higher efficiency in work performance.

c. Safef'movement of vehicles entering or leaving the site.
d. Shorter overall period of traffic impairment.

e. Considérable reduction of travel to and from the work site.
f. ZLess time expended in equipment set-up and take-down.

g. Improved project management technique would result because

of the absolute necesgsity for effective pre-planning.

Disadvantages of complete facility closures:

a. More pre-planning would be necessary.

b. Maximum effort and coordination would be needed between
various units performing work within the closure.

c. Public resentment of detours and/or,delays.
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d. Mbving stafé highway traffic onto surface streets would
‘reqmire_pridr acceptance and cooperation of local
authorities, businesses and residents.

e. Alternate routes may not havé sufficient durability to

stand up under increased traffic flows;

With the almost total lack of information regarding complete
facility closure and coordinated activities for maintenance
and construction, CALTRANS has an opportunity to develop and

implement a nationwide-pilot program.

To make this effectiﬁe,_it is important that a coordination
system be an integral part. Basically, the system would
require the cooperation of any and all ynits that have
maintenance respﬁnsibilities on a given stretch of roadway.
This ¢can range from patching operations to light bulb
replacément. Privately-owned companies may alsce have related
activities that bou1dee'planned.along'wifh CATTRANS
activities, such as repiacement of,oﬁérhead.wires and water
mains. Init managers and supervisors should be jointly -
responsible for these activities so that all activities could
take place in a well-coordinated simultaneous manner and

minimize the period of time the roadway is closed.

RECOMMENDATIONS

4.8.1.1 Pilot'Complefe Facility Closuré - A trial program

should be established in a major metropolitan
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district to fully utilize the complete facility-
closure conceph. As this is basically a traffic-
flow problem, Headquarters Traffic Branch, with the
full support of the Maintenance and Construction
Branches, should be agsigned responsibility to plan,
- implement and evaluate the program. Planning should
start immediately with the pilot program to be
operational by January 1, 1975. A first-year
evaluation should be completed by January 1, 1976.

4,.8.2 TLane Closure - Individusls working on the highways

adjacent to moving traffic expressed opinions that the most

ﬁazardouszroadWork activity was the set~up and removal of a
lane closure. The second-most hazardous activity was working
within a lane closure. These two problem areas warrant close

examination.

Information on all aspects of lane closures was obtained
through interviews, reviews of written procedures and

discusseions with experienced personnel.

a. Devices and Layout - Accident analysis did not indicate

specific inadequacies with equipment now being used in the
1ayout of the closures. Therefore, we mﬁst focus on anything
that causes confusion to a motoriét and operations that increase
worker exposure to traffic. Section 4.11 discusses fixed

protection in more detail.
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b. Tfaining and Procedures -~ It has been observed that

adopted practices are not followed. This may occur because
the knowledge is not available, training is inadequate or
supervisors are not fully accepting responsibility for the

safety of individuals working for them.

Training plays a key role in improving safety of the worker.
Ménagers and supervisors at all levels share a major part of

the resgpongibility of seeing that this training is adequate.

The San Francisco-0Ozkland Bay Bridge has an admirable worker
safety record under some of the most difficult traffic condi-
tions experienced in the gtate. While they have the
‘advantage of having a limited facility on which to concen-
trate, it is readily apparent that considerable effort has
gone into pre~planning, training, and critiquing their

operations for'fﬁrthe: improvemént.

All accidents and injﬁries should be examined to establish

who is responsible for or contributed to the incident, and

the following questions.shduld be asgked: Were the procedures
the beét and safest way to do the job? Was the worker properly

trained? Were supervisors fully accepting'their resgpongibility?

c;.'Coofdihation‘Wifh CHP and Léwlfnfofcemént Ageﬁciéé ~ The

degree of coordination and cooperation between CALTRANS and

CHP or local law enforcement agencies in establishing lane
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closures is of major importance. The most hazardous element
of a lane closure is the actual set-up. CHP or local police
within city limits could be.of congiderable assistance in
set—ups,‘especially under difficult traffic conditions.
However, agencies are not always informed of lane closures in

advance.

" Generally, resident engineers and maintenance superintendents

notify the CHP when they begin major projects. However, on
many occasions routine maintenance Jjobs are started and the
CHP is not aware of them until the beat officer observes the

operation in progress and traffic is alfeady tied up.

This communicatinn problem can eagily be corrected without

additional directives or headquarter's level procedures.

Managers and supervisors scheduling the work can fulfill their

responsibilities by making sure that CHP or local law enforce-—

ment agencies are notified by several means, including:

(1) A telephone call to the appropriate CHP area office or
police department.

(2) A personal visit.

(3) B8ending an advance copy of foremen's work schedules with

problem areas highlighted.

With this information, each CHP or local police commander
could then brief each shift concerning projects on their beats

or arrange for traffic control assistance if necegsary. Beat
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officers batroiing néér'projects would assist in traffic
control or may be of assistance as point controls during the
critical period of closure set-up. They would be more effec—
tive than a non-bmiformed flagman. Conspicuous presence of

a patrol car would algp assist in reducing speeding and other

violations.

If'officers are on the scene when projects are being set-up,
they can ascertain if resulting traffic congestion is likely
to'éause accidents. "Round-Robin" escorts could be commenced
early so traffic flow éould be controlled past the project.

The key here would be to take positive gteps to prevent

accidents instead of waiting to see what occurs.

d. Reducing Frequency of Liane Closures - As has previously

been stated, bgtter pre-planning of work hours, detours,
clqsurgs and other traffic control activities could improve
séfety. Lengtheniﬁg the work period with fewer set-ups and
ﬁossibly improvéd productivity could also be of assistance.
Consideration should be given to longer lane closures during
daylight hours if traffic flow capacity is increased or

traffic demand is reduced.

One of the ways to increase traffic capacity is to utilize
the shoulders.as a traffic lane. This has been done but
probably could be utilized more frequently. Consideration

should also be given to closing on and off ramps
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to reduce traffic flow. Thié procedure would also reduce
confusion caused by delineation where ramps within a lane
closure are kept open. All of this takes considerable pre-

planning.

e. Ffeeways Without Shoulders - In some areas, traffic flow

has been increased by converting shoulder areas into traffic
lanes. This has been done at the expense of having a
location where vehicles can stop. This affects maintenance
vehicles, CHP and other enforcement vehicles and disabled

motorists.

When traffic flow analyses are made of existing facilities,
consideration should be carefully given to the trade-off of
not having these safe locations available. Careful considera-
tion should be given to Te-establishing full shoulders on
eéisting facilities. Where traffic does not permit, the
establishment of part-time shoulders which serve as traffic

lanes during heavy traffic periods and are clearly designated

as shoulders in off-peak hours should be consgidered.

RECOMMENDATTONS

4,8,2.1 Lane Closure Training - To ensure that well-accepted,

safe‘working practices in lane closure activities are
Being propérly handled, increased emphasié should

be placed on training respoﬁsibilities ahd safety.
Each first-line supefvisor should be oriented to

his bﬁsic training regpongibilities on a one-to-one

68

www fastio.com


http://www.fastio.com/

ClihPDF

4.8.2‘.2

4.8.2.%

www.fastio.com

basis or by %he coachépupil-method. A1) activities
should be monitored on a continuing baiis by the
regpongible gupervisor. He should work to reinforce
safe working practices among his employees and
providé constructive guidance where improvement is

needed.

Evaluation of Accidents in Tane Closures — All

accidents and injuries within lane closures should
be evaluated on a continuing basis to determine how
this fﬁnction can be performed with increased safety.

This should be an ongoing responsibility of the first-

line supervisor with input from individuals performing

the various work -tasgks.

Coordination of Iane Clbsureg_With_CHP/Police - Each

maintenance superintendent and foreman should take

positive steps to ensure that the CHP or local

police are fully informed of planned maintenance
activities that.will effect traffic flow on non-
freeway state highwéys within city limits. On high
volume metrOpolitan freeways the presence of a

CHP officer at the lane closure set-up should be
requested. If this procedure is not currently in

practice, it should be initiated as soon as possible.
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Multiple Activities in Single Closure - Improved

advangg planning that will allow for conducting as

- many activities as possible during a single lane

closure and thus reduce the number of closures should
be initiated. Maintenance branches in eaeh district
should begin this procedure as soon as possible if

it is not presently being done.

Uée.of"Shoulders For Tra¥fic Lanes - Standards should.
be clearly established for freeways which provide for
an appropriate balance between traffic flow iﬁcreases
5§1utiliéing shoulder.spacé for added lanes and
pfovidiné*a safe location for parking of maintenance,
law enforcement and disabled vehicles. Part-time
shoulder lanes, as being experimented within = San
Diego, may providé-a reasonable alternative. Head-
quarters Traffic Branch should coordinate the develop-
ment of uniform sftatewide shoulder-use standards
inckuding part-time lanes. This should be developed
and. implemented  prior to Julj'l, 1975. |
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4.9 FLAGGING

The flagman's is an extremely exposed position with a high
accident potential. His Job is considered to be one of the

most hazardous activities on the roadway.

One way to feduce thé potential hazard would be to minimize
the uSe of Tflagmen. TFlagmen are basically used at those
locations where it is necessary to change traffic controls
at frequent intervals, such as stopping traffic for truck or
equipment movement and alternate directional use of a

single traffic lane.

A cfitical examination should be made of each roadwork job
to'determine_if-flagging is;necessa:y-and if so, what is

the miﬁimum‘ieVel~that can be used commensurate with other job
and safety needs. It appears that flagmen are used at times
asiggbétitqtesffor other meané of warning.‘ For example,

if a fiagman is being used only to slow traffic, perhaps

fixed protection could ‘be used instead. The flagmah would
only move anto the roadway when posted traffic directions

had -to be altered.
Another apparent need is improvement of the motorists'
awareness that a flagman is azhead. Additional advance sign-

ing and increased use of canes can materially assist in

alerting motorists.
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Equipment used by flagmen is usually limited to a red/orange
shirt or vest, hard hat, and a hand held stop/slow paddle.
This small paddle is ﬁot ag visible as the 16nger pole paddle
signs that sre available for use in California and which are
mandatory in other states. It is also more difficult to

. misuse the larger pole paddle by using it to wave traffic or

by holding it in such a manner that it is not clearly visible.

The moét important factor in flagging procedures is proper
trainiﬁg. This traiﬁing should be expanded to inclﬁde not

only vérbal instructions,.but instruction by a coéchépupil
method and a cbncise, brief, illustrated handbook or gulde
which is‘easiiy understood. Several states, including
Minﬁesdta and_Wéshington,'have developed a well-written pocket-
gized flagman's manual. It appears to be more appropriate
than the material included in the CALTRANS' Manual of Warning
Signs, Lights and Devices. Another alternative would be to
develop a single plastic card”with critical flagging operations
printed on both sides. This could easily be carried in a

shirt pocket.

- ‘ Any person, including CALTRANS or private contractors' employees,
who would be expected to perform flagman's duties should be
required to be trained prior to actual flagging on the roadway.
This training should be a short concise "explain, demonstrate,
and perform" type of session based on uniform criteria for

use throughout the state. Instructions should include basic
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hand signals, use of pole signs, driver reaction time,

stopping distances, uge of cones, and temporary use of flares.

Even this basic tfaining in flagging operations and certifi-
- cation of individuals can not only contribute to increased
worker safety, but also be of assistance in the event of

subsequent civil 1itigation.

RECQMMENDATIONS““

4.9.1 Flagmen - Evaluation of Use -~ Headguarters Traffic

Branch . should evaluate each type of operation in which
flagmen are used by CALTRANS and contractors with the
goal of reducing the use of flagmen by alternate
effective means of control. Specific recommendations

should be developed by April 1, 1975.

4.9.2 Flagmen - Uniformity of Equipment - For statewide

uniformity, Headquarters Traffic Branch should clearly
specify the type and color of clothing, vests, shirts,
‘and hard hats to be worﬁ by personnel conducting
Flapgging operations. Specifications should also be
developed that require the use of pble—type signs for
flagmeﬁ. The hand-held paddle sign ghould be used only
where the pole sign cannot be used. These specifications

should be developed by January 1, 1975.

?5_
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Flagmen — Training - A flagman traifiing and’ cértifica-

tion program should be developed by Headquarters
Traffic Branch in cooperation with Headquarters Mainte-

nance and Gomstruction Branches for CALTRANS and

contractors' personnel. A concise handbook, instruc—

tion card or guide should be included. This program
should be developed by January 1, 1975 and all CATTRANS
personnel who may perform flagging operations trained

by July 1, 1975.
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4.10 MOBILE PROTECTION .

Mobile protection is that form of warning dévice that moves
élong the highway'to provide protection to mobile operations.
Nbbile'protecfion provides advance warning-to the pubilic
that slomeoving vehigles or equipment are ghead so drivers

can change lages, slow down or stop.

Wh;le there is a potential for serious injury to employees

operating equipment on the highway at reduced speeds, their
equipment is usually large. Accidents that do occur are
'qsﬁally more detrimental to the occupants of vehicles striking

the equipment,

The use of a shadow truck provides one more vehicle in the
traffic stream. It results in substituting one vehicle for
another in a collision. This is é trade-off that must be
congidered in deciding whether or not to deploy:a shadow

vehicle.

However, there is fuli justificaﬁion for use of a shadow
vehicle in those locations where there is restricted sight
distance, such ags ramps and curves. The shadow vehicle could
trail the operation stopping at visible locations with signs

warning of the slow-moving vehicle ahead.

One recommendation suggests the use of the slow-moving vehicle

emblem as authorized under section 24615 0.C. on all slow-moving
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vehlcles operatlng on the hlghway. Whlle 1t is not mandatory
on vehlcles used by hlghway authorltles,.lt is permlssible
when vehlcles_ere eperatlng under 25 m.p.h. The emblem should
be nemovedKOr ceﬁered‘if the veliicle or equipment is traveling
over 25 m.p. h. No additional legislation would be reguired

to permlt the use of the emblem. The use ef the slow—moving
vehicle emblem may not be well understood by the travellng
public and addltlonal publlc awareness may need to be created.
The use of the emblem would be con51stant w1th other slow-

moving vehlcles now u91ng it.

The use of lighted arrow signs have been successful and their
use should be mandatory on all slow-moving vehicles working

on the highway.

RECOMMENDATIONS

4.,10.1 Shadow Trucks — Criteria For Use — The use of shadow

trucks should be limited to those situations where
sight distance is restricted, equipment is being
protected or if workmen.are in exposed positions.
Headéuartere Maintenance Branch should establish

a unlform crlterla by January 1, 1975 for the use

of shadow trucks with sufficient flex1b111ty inecluded
to provide for the unusual situations encountered

Stafewide.
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4.10.2 Slownﬂbving Véhicles - UnifOrmity of Eguipment -

Where slow-moving equipment and/6r shadow vehicles

are used, they should be equipped with uniform lighting;
-color or chevron striping; lighred directional arrow
'signs; and sibwAmoving.vehicle emblems. Headquarters
Equipment Branch should design uni form specifications
for vehicies that may be uséed with both self-contained
mobile proteqtion vehicles and shadow trucks.
kﬁniform_spedifications should be developed by January

1, 1975 and operational by January 1, 1977.

.

ClihPD www.fastio.com


http://www.fastio.com/

ChhPDF

4,11 PFIXED PROTECTION

Fixed profection_is that utilized at a spec{fic location at
a fixed work gite. Setting up fixed protecfion and working
within 1ts area 1is cons1dered to be one of the most hazardous
exposures of_employees. The broader aspects of lane closures

are covered in section 4.8.

Generally, districts follow the crlterla established 1n the:‘
CALTRANS Manual of Warning Signs, nghts and Deviceg for Use
in Performance of Work Upon nghways, (1973 edltlon) Speclal
procedures and adaptatlons of these procedures have been

tried in various locations throughout the state. Some of them

have not been evaluated as to their effectiveness.

Some problem areas'relating to fixed protection are as follows:

a. Procedures‘—'Sefting'up and taking down fixed pmotecfion
in a safe, rapid manner cannot be ouer emphasized. Procedures
should be & composite of the best utilized statewide.

Training in low to set ap and take down the protectlon as
safely and rapidly gs poss1b1e_should be provided to all per—
gonnel and supervigors. Rules which emphasize the emplojees
always face oncoming traffic cannot be overlemphasized. By
having even the slightest'indication that a uehicle is enter-
ing his work zone, an employee may have the_critical instant

needed to escape.
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b. ‘Qgggg ~ The quality and style of cones varies considerably
throughout the state. Many are of low visibility and are
easily displaced by high speed traffic, especially trucks and
buses. Considerable'high;exposure time is spent replacing
them after they have been knocked down or have fallen over.
Rubber collars that add weight to cones have been used with
good success., For night work, reflecterized collars have been
used as well astlighted cones. There are advantages and

disadvantageé_tp both.

In tpé case of'cones,,barrier'placement and tapers, it has
been suggested that delineation patterns in ramp areas be
improved and standardized statewide. Procedures for closing
ramps as set foftﬁgin the Manual of Warﬁing Signs, Lights

and Déﬁiceé do noﬁ appear to be foilowed statewide. ZEither
the m;nualjcontenfs have not been utilitzed or better placement
patterns have beén developed. If so, they should be evaluated
for‘pdssible uée throughout fhe state. |

The use of flashing werning signs has been highly recommended

for use in connection with fixed protection set-ups.

c. Shadow Vehicles — Shadow vehicles, in addition to being

used for mobile protection, are also used in fixed locations
to protect workers on the roadway. Due to improper placement,
shadow vehicles have not always been used to their full

advantage. This éan be corrected by development of uniform
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shadow vehicle placement'procédures and by training supervisors
and employees in their use. The use of present equipment

can be maximized with little additional expenditure.

4. Bigas - Generally, utilizafion and placement of warning
. signs conforms with the standards described in the Manual of
Warning Signs, Lights and Devices. One exception, however,
ig the use of "End Roadwork" signs. They are not used for
many proJjects where it would be appropriate to inform the
motoriat thaf he is leaving a;wdrk zone. Thelr regular use

woild be a way of providing increased signing crédibility.

The present orange and black signs, although meeting recently
established color standards, are noflconsidéred as effective

as the yellow and -black warnlng and advisory signs formerly

used in conaunctlon with maintenance and construction activities.
Many comments have been made that they are less noticeable and

more difficult to read, especially during hours of darkness.

A need aléo exists to proVidé more definitivérsigns which

would provide more emphasis for command megsages. This includes
- "Merge Left" or "Merge Right" type of signs. The IManual of

Warning Signs, Tights and Devices  does not indicate:the most

appropriate placement of the "Road Construction Ahead" (€-18)

or "Roadwork Aheadf (C-23) signs;r These ‘signs should be

placed nearest to the lane of traffic requiring a lane change.
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The pofential of lighted or electronic changeable message signs
has nof been fully developed. In District 07, the Emergency
Incident Response Team sign vehicles with their library of
changeable messages is an initial entry into this type of
function which has considerable potential. Having a changeable
message displayed in lights may be more effectiwe and also
‘provide for flexibility. This new type of equipment should

be thoroughly explored with manufacturers. Galifornia is in

a position to exercise leadership in their development.

e. Eguipmenf‘;ﬁThe‘viéibiiiﬁy of roédwork‘equipment and
vehicles varies somewhat throughout the state. The basic
-vehitle color is orange with the exception of Toll Bridge
Authority whoge véhicles are yellow. Not all vehicles have
black-and—yeliow’or black-and-white cheﬁroﬁ striping on the

rear. Uniformity should be increased in this area.

RECOMMENDATTONS

4.11.1 Fixed Protection - Uniform Set-Up_and Take-Down -

Statewide unifdrmity should be established in procedures
for setting up and taking down fixed protection in

a safe, rapid manner. A composite of the best ideas

of all the districts and the Toll Bridge Authority

should be inporﬁorated into this procedure. Head-
gquarters Maintenance Branch and ﬁeadquarters Construction
Branch-should Jjointly develop this new procedure

with the cooperation of Headquarters Traffic Branch.
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‘Acfioﬁ“éhOuldvﬁé‘starfed'by'Januéry”l, 1975 and
concluded by dJuly 1, 1975.

4.11.2 inbreasing Safety By Jbb'Restrﬁcturigg ~ Each Jjob

or function performed on the roadway should be

- réstructured in such a manner as to eliminate or
minimiZé the amount of time an employee or worker would
have his back toward oncoming traffic.‘ Wherever possible
the employées' job should be performed sc he can see
oncoming'traffic'iﬁ his field of ﬁision. Heédquarters
Mainténancé Branch should coordinate this restructuring
for maintenance functions and Headquarters Construction
Branch should c¢oordinate the restructuring for
COnsfraction'jobs. 'Action should be started on this
réstructuring by October 1, 1974 and concludéd'by
July 1, 1975. |

4,11.3 Uniform Specifications and Use of Cones — Uniformity

of traffic cones specifications and placement should
be established'throughout the state. Headquarters
Traffic Branch should develop uniform proéedures for
their placement. Action shﬁuld be undertaken by

October 1, 1974 and completed by October 1, 1975.

4,11.4 Increaséd;USewof Flashing Warning Signs - Flasghing

warning signs should be used wherever possible in

construction and maintenance zones throughout the state.
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4,11.5

Headquarters Traffic Branch should establish uniform
criteria for their use and placement. Action to
develop this criteria should be started on by

January 1, 1975 and completed by dJune 30, 1975.

Uniform CGuide for Use of Shadow Vehicles - A uniform

guide for the use of shadow vehicles as fixed protection
should be éstabliéhed baged on the best procedures
being gsedithroughout the state. This should be
supplemented by training of first-line supervisors in
proper placement and use of shadow vehicles as fixed
protection.‘ Headquarters Traffic Branch with the
cooperation of Maintenance and Construction Branches
should develop_this mniﬁormiprocedure and training
program. Action should start on this by January 1,

1975 and be concluded by December 31, 1975.

4.11.6 Use of "End Roadwork" Signs - Reemphasis should be

4.11.7

W fastio.com

made of existing procedufes relating to the placement
of "End Roadwork" signs. Headquarters Traffic Branch
with the cooperation of Maintenance and Construction

Branches should develop this reemphasis program.

This reemphasis on use of these signs should be

completed by Januwary 1, 1975.

f . :
Improvement of Sign Colors - The present black and orange

color combination on construction and maintenance signs
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should be evaluated to determineaﬁhe best color
combination that will increase the safety of workers
and the motoring public. If an improved color com-
bination is developed, efforts should be taken to

amend Federal requireménts'so the improved combination
can be used in the future. Headquarters Traffic Branch
should have an alternate color combination plan pre-

pared by January 1, 1976.

Sign Placement — The Manual of Warning Signs, Lights

and Devices should be clarified to indicate the most
appropriate‘placement of "Road Construction Ahead"

(C-18) or "Roadwork Ahead" (C-2%3) signs. Headquarters

Tpraffic Branch should develop this clarification by

-July ‘1, 1975.°

Changeable Message Signs - An in-depth evaluation should

be made of the potential of mechanical lighted or
electronic changeable message signs. Headquarters
Traffic Branch, with the cooperation of Maintenance

and Construction Branches, should start this evaluation
by January.l, 1975 and complete it by January 1, 1976.
Headquarters Traffic Branch should also coordinate

the implementation of new sign standards in the field

by Jaly 1, 1976.
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Vehicle and Eguipment Color - Cclor combinations of

equipment and vehicles should be standardized state-
wide. This includes mniform chevron striping on
vehicles. Headquarters Equipment Branch should develop
uniform specifications by January 1, 1975. They

should be implemented By.July 1, 1975,
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i.12 CONSTRUCTION OVER TRAFFIC

Traffic related accidents during construction over traffic
have been limited to vehicles hitting falsework located on the
shoulder and'over—héight loads hitting falsework girders.
While there have been no workmen injured as a result of these
accidents, there have been enough incidents to indicate a

potential hazard.

The probability of injuries to workmen from a vehicle hitting
the vertical members of falsework hag been virtually eliminated
during the past five jears by establishing strict standards
for the design and construction of these falsework members to
better resist vehicle impact. Fortunately, those cases Which
resuited in major damége have occurred during noh-working
hours, either early in the morning or on weekends. In these
cases, however, probably only the absence of workmen prevented
their injury. Section 7-204.7 of the Highway Design Manual
needs additonal emphasis on providing for as much élearance

as possible to increase worker safety. Most construction-

over~-traffic accidents involve illegal oversized loads.

Statistics on accidents involving work over a State highway
indicates that the greatest hazard is to the vehicles and
occupants traveling under the work rather than to the workmen.
However, tﬁe potential for serious injury to workmen is
always present when consgtruction over a-highway results in a

height restriction for vehicles passing underneath.
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RECOMVENDATTONS -

4.12.1 Falsework Clearance Specifications - Section 7-204.7

of the Highway Design Manual should be revised to
include,specific‘cbmments on construction safety
relating to falsework clearances over roadways. Head-
quarters Prbject:Development Branch should implement

these changes by January 1, 1975.

4.12.2. Construction Structures and Worker Safety - Volume III,
| Chapter 10 of the Bridge Planning and Design Manual
should be revised to specifically fefer to worker
safety'during construction as a consideration in
structﬁre'type selection. Headquarters Office of
Structﬁres should implement these changes prior to

January 1, 1975.
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4,13 CONSTRUCTiON ADJACENT TO TRAFFIC

Construction performed sdJjacent to traffic can be broken
down into three general operations:. | o
a. Median and shoulder widening or reconstruction.
b. Médian Barrier Construction.
¢. Migcellaneous shoulder and median work -~ signs,

signals, lights, drainage, etc.

The main problem in all three cases is the close proximity of
men and equipment to moving traffic. Quite often there is' |
little or no buffer zone between the work area and the traffic
lanes. This condition provides no leeway or recovery area for

driver error and can distract workmen.

One of the most cbmmon accidents within a construétion zone
occurs when a'vehicle partially encroaches or actually enters
the work area. This may result from driver inattention,
confusion,“or error. The potential fof this type of accident
is most prevalent when no buffer or néutral zone is prpvided
to allow for recovery of control_between the traffic lane and

the work aresa.

Another type of common accident in this area occurs when
construction equipment or vehicleg enter or leave the work
area. Entering a work area from a traffic lane involves the

task of slowing down enough to safely leave the traffic lane
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and jet not cauSé“ff;ffic to backup behind. There is also

the problem of having a trailing car follow the work vehicle
into the work area. Leaving a work area is probably a more
hazardous maneuver, particularly when one must leave a median
area by merging into & fast lane of traffic. Trucks and other
construction equiﬁmegt bave a -major problem making these
maneuvers because ofithgir_size, slow acceleration and poor
manegverability, Many,tiﬁes truck drivers are unfamiliar with
the project and the best method or route for entering or
leaving the project. This is a serious problem in relation

to passing traffic.

ﬁen_working adjaceﬁ%_tO-traffic_lanes with no buffer zone

are suscepfible-to seV§ral_typé of accidents. They have been
struck by mirrors'and other objects extending from vehicles.
They have been struck by vehitles that wandered only inches
iﬁféithe wérk area. They hqve been struck when they inadver-
ténfly leéned or stepped into the adjacent traffic lane.

They héve also been struck while attempting to cross traffic

lanes to either enter or leave a work area.

Accidents have also occurred when a workman performs traffic
direction functions, sometimes without a flag or paddle.

Motorists have becomé'confused aﬁd struck the rear of vehicles,

\workefs or flagmen. There is a need for well-planned, clear,

epncise directions to drivers by anyone performing traffic

direction functions.
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A1l of these types of accidents are compaunded at night. Work-
men often cannot see the size of the vehicle and misjudge

ite width. Drivers, on the other hand, cannot properly see
individuai workmen even though the work area may be adequately

delineated.

The causes of this type of accident can be attributed to all
people and conditions involved. They are caused by errors

in judgement by workmen and drivers, the contractor in
selecfing equipﬁent and work procedures, and the state in its
désign of the-wbrk 6r by ﬁbt.ekercising more control of work
methods or sequencé. Usually,'the cause 1s ﬁot directly attri-
buted to any single factor but to several that combine To

create an ungsafe condition.

State desighérS'must give more thought as to how the work

will be safely done. Too often this has been considered the
contraétor's and/or resident engineer's problem.' Work
provisions should specify procedures and operational sequences
if regular methods may be unsafe. More consideration to
traffic management should be given when designing individual

projects.

RECOMMENDATTIONS

4.13.1 Safefy Tfaihing For Eﬁﬁlbyées ahd'Workers - Workmen

should be properly instructed and(frequently reminded
of the hazards and procedures ofltheir work. This

90

www fastio.com


http://www.fastio.com/

ig a basic responsibility of the first-line
supervigor who should have the full, meaningful
support of upper levels of management. Increased
compliance with Construction Safety Orders i509 and
1510 can also be of assistance. However, a “"work
safe" attitude is probably the most critical factor.
Headquarters Construction Branch should ensure that
proﬁer‘tréining_and follow~up is being provided

throughout the state.

4.1%.2 PlannedeOrk Séqﬁences For‘Increased_Safety - Contractors

shoﬁld be réquired tb pian their operations and work
sequences in a manpner that provides increased
consideration for the safety of the workmen in addition
to concerns for production. Construction Safety Order
1509 provides support in this area. Headquarters
Consﬁruction Branch should develop guidelines for this

requirement by January l, 1975.

4.1%3.% Use of Safety and Traffic Experts During Construction -

The contract special provisions should require that
the contractor include safety and/or traffic experts
in developing and executing construction plans if
the Project Development Branch considers conditions
complex enough to warrant an expert's attention.
These fequirements should be developed by the Head-
quarters Project Development Branch and implemented

by Janusry 1, 1975.
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4.13.4 Traffic Divection Training - Anyome performing traffic

direction functions on a construction job - even on
an infrequent basis - should have basic instruction
~in traffic direction and flagging. See Recommendation

4.9.% ~ Flagman Training.

4,13.5 Safety Considerations in Desiegn Stage - Safety during

congtruction, including adequate buffer zones, should

be an integral pért of the design phase. Headguarters
Project Development Branch, with the help of the
Headqﬁartér§.8afety Ooordiﬁator, should‘creaﬁe specific
safety requirements and practices to be followed during
construction. This.program change should be operational

_by‘Janﬁary i, 197/5.
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4.14 WARNING SIGNS AND DEVICES; WARNING DEVICES ON EQUIPMENT

Driver response to traffic control devices (TCDs) becomes
extremely critical in the proximity of maintenanee and
construction zones. This is especially true on urban freeways.
Drivers tend to respond to devices only when they feel there

is a reason to respond.

a. Drivers' Attitude -~ Drivers moving along in an urban

freeway traffic stream apparently adopt an expectation pattern
which results infmuch’closet intervals between vehicles than
on rural highways or c¢ity streets. The nature of modern free-
way design, with its limited access, traffic separation and
high geometric standards fosters a "trusting.attitude" in

the driver. Maintenance and construction work being performed
on and alongside freeways can upset the freeway "mental set”
om attitude of the driter; The‘driver ie apparently Jless
prepared to antlclpate and cope with anythlng unusual.
Consequently, a hazardous condition %o both the motorist and

nearby construction or maintenance personnel is created.

b. Alerting Drivers - Engineers have endeavored to preserve

safe conditions in these areas through the use of warning
devices, such as, speeial deling&ation, channelization,
illumination and signs. In extreme cases, it may be necegsary
to interrupt the eteady traffic stream with attention-getting

lights, flares and law enforcement officers.
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There is g need to develop distinctive and approyriété'
strategies to cope with various types of_activities realizing
thet drivers will only respond when they see an actual need

to respond. Areas of concern are:

(1) Duringulong-term activities, drivers wholpass through_
an area frequently become indifferent fo ordinary
traffic control devices that they havé seen often.
They no longer relate to them as being assoclated ﬁith ,
any immediate hazard. ‘ |

(2) During'short—term operations, a disproportionate
amoﬁnt-of time is used to place, mové and remove
traffic control deviées. -

(3) 1In some operations, the use of traffic control dévices
involves frequent posting, removal, or covering and
uncovering. | |

(4) Many activities involve moving vehicles énd equipment
from place to place, such as mowing; sweeping; lamp
replacemént; object retrieval; flushing; spraying;
striping; and weeding.

(%) At many times no work activity is obvious. This
includes employees' lunch periods.

(6) Setting up and taking down traffic control devices 
creates an unusually hagardous exposure of-personnel.

(7) 1In some cases there is no "safe" time to do the work.

A closure is the only alternative.
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Changeable message signs in construction zones could be of
considerable vaiue.' The ability to have a sign that can be

changed to meet current needs could be of assistance. This

is a relatively new area that deserves full exploration.

It appears that there is a need for established procedures
concerning the .use of ‘signs, flashers and flags on moving and
fixed protection equipment. Equipment and vehicles that are
now available can be eésily misused which lessens long-range
credibility. For_instance; rotating beacdns on maintenance
vehicles that are visible from 360 degrees have a long-range
effect on motorists on the other side of the freeway in that
they become iééslélert to warning lamps. Covers or partial
covers should be available for these warniné lights to limit
their visibility in areas where.fhey are not needed. When
vehicles are at locations where they do not present a hazard
td passing traffic, warning 1ights are not necessary. There
should be uniform guidelinés for the use of signs, flashers,

and flags which will contribute to their crédibility.

c. Drinking Drivers — Alcohol and fatigue greatly impairs a

drivers' ability to detect unusual or hazardous conditions.
Current research shows that these drivers literally "follow
their noses".. Therefore, TCDg must be placed directly in, or
as close as possible, to their path. Drunk and fatigued
drivers are pérticularly susceptible-to optical illusions or

confusing displays.
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d. Driver Response — It is generally true that motorists

respond to the total driving environment (primarily visual),
and that TCDs constitate only a part of that total: TCDs,

by themselves, will have little influence unless they are

used to create a barrier or narrow a lane. ZEven then, they
must be "seen® by the motorist. Hulbert and Beers, in a study
of drivef response to "wrong way" signs, found that 5% of
healthy, alert; young drivers utterly and completely failed

to see two gets of largé red signs when they unexpectedly came

upon them. Therefore, it is of critical importance that the
total scene agreé with the TCD treatment énd/or the TCDs be

strong enough to overcome or override the "natural scene'.

e. Legal Réquireménts'w Traffic control devicesg which are

errected for "legal" reasons must be appropriate to actual
field conditions to maintain their credibility. At some
1ocations;‘it is readily apparent that the devices are not
needed, vet the only reason they are used is for "legal"
PUTPOSES. Advaﬁce warning signs must be followed quickly by
an appropriate scene so that they do not lose their impact or
importance. The legality of not using such devices on
construction zones that do not warrant them'should'be thor-
oughly reviewed to determine what is really essential and
what is nice to have. For éxample, the 8tate of Delaware

only uses traffic control devices where a definite need for

them is established. ILimiting traffic control devices to those

locations where there is an actual need will increase their

credibility to the driver.
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f. On The Jbb'Traffic Safety Coordinator -~ On large

congtruction and maintenance operations it would be appro-
priate to assign an individual to a clearly defined Jjob of
"fraffic Safety Coordinator®". It would be his responsibility
to see that motorists are aware of each major construction
aﬁd maintenance ppoject. Having an indiﬁidual filling the
spot whd is familiar with traffic_control'from engineering,
maintenance, human factors and legal standpoints would be

an advantage. He could also perform coordinating functions
for traffic handling and safety with the CHP and other appro-
priate law enforcement agencies. He should be familiar

with the requi;ementsfof'the California Occupational Safety
and Health Act. He should be easily recognizable on the Jjob
gite by a distinqtive badge) hat or other apparel. This
individual WOuld perform his duties under bhe direction of a
maintenance féreman,éf the resident engineer of the project.
Having an indiﬁiduél specifically assigned these responsi-
bilities shoild result in an increased attention to safety

facﬁors.

g. Contract Requirements -~ Traffic control and employee safety

requirements are often not émphasized clearly in a contract.
If they are not‘obvious, they do not attract the attention
they deserve from a dontractor or his representatives.
Stating contract items regarding traffic control and safety
along with penalties for non~compliance clearly and concisely

could be of considerable assistance to resident engineers and
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other CALIRANS personnel in making work sites safer. Having

a bonus system to reward the contractor for proven employee

safety records could also be an incentive.

RECOMMENDATIONS

4.14.1

4.14.2

www fastio.com

Assipnment of Traffic Safety Coordinators on Construction

Projects ~ A cleafly-defined assignment of Traffic
Safety Coordinator for construction and maintenance
operations should be created. This should be a full-
time assignment on major projects and a clearly esta-
blished part-time function on minor projeoté and it

should be as important as other components of a project.

Headquarters Traffic Branch, with the cooperation of

the Headquarters Safety Coordinator, sholld develop
the criteria for this position by April 1, 1975. It
should be implemented'on all major pfojects as of

July 1, 1975.

<

Uniformity of Siegns and Devices on Eguipment - Uniformity
of design, placement and use of warning signs and

devices on equipment should be increased. This is
similiar to' recommendations in other parts of this
repdrf. Headquarters Traffic Branch should develop
uniform guidelines for equipment and its use. It

should cooperate with the Headquafters Eguipment Branch

to develop the design and placement specifications.

o8
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The development phase should be completed by January
1, 1975 and uniform use should be fully operational
by January 1, 1976. |

4.14,.3% Increasing Drivers' Alertness - Distinctive and

appropxiate means to change drivers' attitudes and
increase their alertness to maintenance activities

and construction zones should be produced. Headquarters
Traffic Branch should develop this approach with the
support of the Maintenance and Construction Branches.
This project should be started by October 1, 1974 and
completed by April 1, 1975. A test phase should be

conducted for two years and the results evaluated.

4,144 Ohangeéble Message Sighns — A trial chingeable message

gign prograum should be developed and evaluated for
possible ﬁse in statewide construéfion projects. Head-
gquarters Traffic Branch should conduct this program
with the support of the Construction Branch during

a major construction project in 1975. It should be

evaluated at the conclusion of the project;

4.14.5 Contracts to Include Items for Traffic and Safety -

Heédquarters Construction Branch should implement
separate contractual items for traffic and-employee
safety as part of all future contracts starting on

January l,.1975.
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4.14.6 Reévéluation of Traffic Control Deviceg -~ Headquarters

Traffic Branch, with the assistaﬁce of Headquarters

Construction and Legal Branches, should reevaluate
. all traffic control devices being used in construction
and maintenance projects. Their goal should be to
determine which devices are necessary as opposed to
those which are nice to have or for legal purposes.
This evaluation should be started by October 1, 1974
and completed by April 1,_1975.
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4.15 OPERATIONS, CONSTRUCTION AND MAINTENANCE SAFETY

CONSIDERATTONS AT "DESIGN PHASE"

T
Al

Concern has been expressed that there is insufficient consid-
eration give@'tO'maintenance and.construction worker safety

in the dgsign of -a highway or structure. Some construction
workers and maintenance “employees believe that their safety
hag been neglectéd 6r has a relativeiy low priority at the
design stége as compared to the public's.séfety and convenienze.
It is apparent that the reductioﬁ or elimination of hazards

to ﬁhich.%he traveling public is exposed to is being dealt
with at the design stage. Some working level employees feel
that their exposure‘céuld also be reduced 1f this goal
" received proper emphasis at every stage of a project.

An evaluagioﬁ of existing policies and procedures iﬁ relation
to employée safety and the desigh phase reveals there is a
lack of spécific directives and/or instructions on the subject.
Those in existence are as follows: ) -

a. Circular Letter 70-93 - This reguires formal safety

reviews during the design and construction stages. Public
safety and reduction of hazards to the traveling public are
emphasized. Only two districts haVe.issued supplemental
instructions to this directive. (District O4 Circular Letter
71~15 and District 07 Design Procedures Manual Section IV -

21.0) While the concern for public safety in this Gircular
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should not be given any less attention, there is a need for

increased emphasis on road worker safety.

b. Heédquérters Consgtruction Branch Chief‘s Memo of August

28; 1222 - To all Branch Chiefs and Distriét Direétors. A
portion of this memorandum states, "regarding safety for
workmen we should take a closer look at our designs to be sure
we aren't designing into our projects items that could be a

safety hazard when being constructed."

It appears.that much cen be done dufing the design phase to
improve the safety of construction and maintenance personnel
who build and maihtain highwéys and related facilities. Items
that need attention include:

1. Insufficient separation of workmen from passing traffic.
2; The construction of detours under traffic conditions.

5. Lack of parking room for Maintenance vehicles. |

4. Access of sprinkler control valves.

RECOMMENDATIONS

4.15.1 Policy Regarding Worker Safefy During Design - The

department should take a stronger position in regard
to construction and maintenance employee safety during
the design stage of a project. Headquartérs Project
.Development Branch should initiate a policy change in

circular letter and/or directives by October 1, 1974,
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4.15.2

éﬁ%ety'Review During Degign -~ Requirements. should be

established fbr‘a detailed review of planned construc—~
tion during thé design stage in order to evaluate
safety aépects in relgtion to construction and
maintenance employees. This should be done by a

committee composed of a design project engineer; a

‘maintenance superintendent; a representative from the

4,15,%

Construction Branch (preferably with current resident
engineer experience), and a District Safety Coordinator.
Headquarters Project Development Branch should

implement this program by January 1, 1975.

Increased Emphasis on Safety in Design Publications —

All manuals, handbooks and other applicable publica-
tions should be reviewed‘and amendéd to stress the
importénce of construction and maintenance safety
congiderations during the design of highways, landscape
areas, and utility locations. This should be imple-

mented by the Project Development Branch by January

1, 1975 and should be completed by January 1, 1976.

ClibPD
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4.16 STATEWIDE AND REGTONAL UNIFORMITY, TRAFFIC CONTROL
STANDARDS, ENFORCEMENT "MOTORIST EXPECTANCY™"

Traffic warning and control devices in construction and
maintenance zones should be uniform in order to fulfill the
needs of passing motorists, attract their attention, and

erncourags a broper response.

As they become more'experienced, drivers develop certain
expectancies and conditioned reflexes which help them d:ive
safely and'efficiently. When theée expectancies_do not occur
and a driver ié faced with a new set of circumstances, con-

fusion and error frequently result.

The use of non~-uniform traffic econtrol devices in construction
and maintenance operations can violate the drivers' expectancy
and adversely alter hig behavior or response. This can
seriously affect the safety of highway construction and
maintenance workers. However, occasional oversized or
unusual'signs.or devices of standard design may be appro-

priate to gain attention.

a. Detour Signs - Vehicle Code Section 21362 states that

detour signs are required at the nearest point of detour or
from any bridge which ig closed to traffic while under

construction or repair. Thig type of signing is appropriate
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fgf:locations where the traveling public must take an alternate
route. However, these same signs are also required on
detours where hlghﬁstandard roadways are used and there is

no possibility of drlvers having to retrace their ruute to
reach a detour or_destination. In these cases, this required
signiﬁg is unrealistic_and contributes to driver disrespect

of other necessary and meaningful signs. There is a need

for flexibilify in ﬁhis-seotion to allow that signs not be
required on high-standard detours that are equal to or better

than the original moadway.

b. Sign Removal or Coverage — Signs are often erected days

' orlweeks ahead of a work date and are often left uncovered
when there isn't any activity. This has a detrimental effect
on the integrity of the signs. By covering and uncovering
or romoving these signs, their credibility can be increased

in the eyes of the driver.

c. Lane Closure Warnlgg Slgns and, Devices — There is a lack

of statewide unlformlty in the use of lane closure warning
signs. Two of the eleVen districts have adopted Speclal
Proviéion 7.26 of the Traffic Control System for Flanned
'Freewéy Lane Closures. The provision is supplemented by a
detailed plan for the "Traffic Control éystem for Lane Closures”
which specifies the uso of Type B advance warning (sequential)
arrow signs. Techniques used by maintenance operations are
not the same as those used by construction. As the average

motorist doeg not recognize the difference between construction
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and maintenance operations, there is a need for increased

consistency in this type of signing.

REGOMMENDATIONS

4.,16.1

4.16.2

www . fastio.com

.Legisiation Changes Regarding Detour Sigﬁs-— Section

21362 of the Vehicle Code should be amended to
eliminate the requirement that detour signs be placed
at those locations where the detour is of comparable

standard with the original route and there is no need

- to motify the motorist in advance. Thus detour signs

would be posted only where absolutely necessary.

- The Headquarters Traffic Branch should initiate action
to éménd the Vehicle Code during the 1975 gession of

the legislature.

Tmproved Standards for Display of Signsg - Uniform

standards for unhcovering and removing construction

and maintenance zone signs that are commensurate with

the actual need for the signs should be established

and followed. Headquarters Traffic Branch should
develop:this departmentwide criteria with the assist-
ance- of the Headguarters Construction and Maintenance
Branches by January 1, 1975. This should be fdlly
operational by April 1, 1975.
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4,16.% Increased Uniformity of Lane Clogsure Signs and Devices -

The use of lane closure warning signs and devices for
both construction and waintenance operations should

be uniform statewide. Headquarters Traffic Branch,
with the assistance of the Construction and Maintenance
Branches, should develop statewide uniform application
standards for their use by January 1, 1975 and should
be implemented statewide by April 1, 1975.
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4.17 SPEED LIMITS: LEGISTATION, POLICIES, COMPLIANCE AND
ENFORCEMENT

On major highways and freeways, drivers are not réspnnsible

to redudedlspeed postings in construction and maintenance sites
when there is not a visual impact that conveys the need to
reduce speed. This éreates a hazardous situation for

employees and ‘workmen on the highway due to the reduced time
avallable for reaction or evasive action where speeds are too

high for conditions.

Speed reductions in construction and maintenance zones should
be instituted only as a last resort to provide safety to
motofists aﬁd workers. The posted construction zone bazards
may be quitefobVious to the motorist and yet compliance is
not assured as drivars are generally not receptive to reduced

speed postings, especially on freeways.

Posting techﬁiques to obtain maximum "voluntary" driver
compiinhce should be a high priority objective. Without a
high percenfage of driver compliance, the Job of enforcement
is made virtually impossible.. Radar speed checks shoirld

be used before and after posted reduction signs to check
their effectiveness and detérmine to what degree drivers are

complying with them.
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"ﬁédﬁéed Sﬁeed" zones éﬁdu&d be posted in~a flexible manner
based on the immediate hazards, hour of the day, worker loca-
tion in respect to pagsing traffic, holidays, weekends, etc.
The speed limit should be set at the maximum safe speed
possible and should be uniformly enforced on a statewide

basis.

To increase safety during high hazard hours, traffic has
been escorted by CHP units through critical areas at reduced
speeds. This has been an effective means to prevent accldents.

CHP units equipped with roof-mounted electronic changeable

‘message signs would be useful for ﬁhis type of escort. Some

signs are used on the rear of CHP vehicles in some CHP areas
in the_state fbr providing escorts under hazardous traffic

conditions.

A black—andmwhlte CHP unit parked near or w1thln the construc-
tlon zZone or malntenance ‘area would be of p051t1ve assistance
in reducing speed. While there is a limitation on the number
of officers and units that CHP can supply, there are times
when this type of deployment can be of considerable assistance
and prevent accidents. Districts and maintenance territories
havé'estabiished working relationships with CHP area

commanders to obtain assistance for these operations.

It is difficult at times for a traffic officer to effectively

observe, overtake, follow and clock a violator within a
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relativeiy short construction zone of maintenance area. The
officer observing a violator must at times travel at high
speeds to ove£téké fhéwviélafor and he-is then also squect
to acecident involvement. This is especially true in areas
where there may be reduced highway standards as in detours.
If the officer had electronic or mechaunical speed measuring
equipment (radar or vascare) to use in speed enforcement he
could do é more effective job without decreasing his own safety -
or that of the motorist and people working within the

congtruction or maintenance zone.

In California, local law enforcement agencies have used

radar effectively for several years on surface streets and
other secondary roads. The California Highway Patrol hés

not used radar because of a lack of specific approval for

its use by the California Legislature. Bills have been
introduced several timés and have not passed.‘ Haviﬁg rédar

or other electro-mechanical means availlable for speed enforce-
ment throughout the state would be of considerable value to
the CHP. An appropriate starting point for its use, if
unavailable statewide, may be the authorization for ite use
within construcktion zones. In conjunction with this, construc-
tion and maintenance zones could be appropriately posted

with "Speed Limit Enforced by Radar" signs. This would have

a considerable deterent in méintaining realistic reduced

speeds through these zones.
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RECOMMENDATIONS

4.17.1 Support of Legislation For CHP to Use Radar - CALTRANS

4.17.2

ClihPDF - www .fastio.com

and the CHEP sghould take positive action to secure
passage of legislation to permit CHP use of electronic
or related mechanical devices to measure speed. It
may be appropriate to'initially gsecure legislation

fo permit thejuse of radar to enforce realistic spsed
limits in such critical locations where construction
or maintenance activities are under way. This should
be implemented by the CALTRANS Assistant Director for
Legislative Affairs with the support of the Headquarters
Traffic Branch and in cooperation with the CHP Office
of Spetial Hepresentative. Legislation should be

introduced at the 1975 session of the legislature.

Tncreased Flexibility of Speed Limit Signs - Speed
limits thrdugh construction zones and maintenance

work areas should be established with sufficient
flexibility to provide for timely realistic changes

by theﬁday of week and hour if necessary. While

the establishment of speed limits based on this
criteria-is‘under.way at the present time, there is

a need for increased flexibility. Headquarters Traffic
Branch shbuld develop guidélines for this increased
flexibility by July 1, 1975. District Traffic Branches,

with the assistance of Disgtrict Construction and
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4.17.% 7

4.17.4

Maintenance Branches should implement this policy

as soon as the speed limit data is available.

Tncereagsed Coordination With CHP - District traffic

branches, resident engineers and maintenance super-
intendents should increase their present levels of
coordination with appropriate CHP area commanders

and traffic control and enforcement functions for
construction zones and maintenance work areas. This
cdordinatibn should include arrangements for visible
preventive patrol, enforcement, fixed-post activities,
and traffic escorts (Round-Robin) where critical
conditions exist. This should be implemented immediately.
Headquarters Office of System Operations should .
provide for reemphasis to appropriate figld. functional

administrators by November 1, 1974.

Construction Zone Signing for Radar Enforcement - If

legislation is sescured for the use of electronic-
mechanical means of measuring speed, all construction

zones and critical maintenance work areas should be

- posted with "Speed Timit Enforced by Radar" signs.

www fastio.com

Headquarters Traffic Branch, in coordination with
Construction and Maintenance Branches, should
initiate signing standards so as to be prepared for

poétihg as soon as the legislation is authorized.
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4.18 PUBLIC INFORMATION ACTIVITIES RELATING TO CONSTRUCTION

The objective of -a public information prograﬁ regarding
construction and maintenance activities is tb create and main-
tain an awareness in the mind of the motorist regarding the
unusﬁal hazards and conditions that prevail in roadwork zones.
This area has considerable potential for utilizing new and

innovative means to attain this goal.

The California Drivers' Handbook (revised 1974) published by
the Department of Motor Vehicles covers a wide variety of
situations that the California driver may encounter. However,
it does not specifically cover consfruction and maintenance
Qperations. To make drivers and potential drivers more

aware of highway construction and maintenance functions,
information should be added to the handbook along with a
related qﬁestion.on drivers examinationg. This material
should include bﬁt not be limited fo: The mental attitude
related to construction and maintenance activities; explanation
of the orange-and—black Warning signs; procedures to follow
when encountering a flagman, and safé driving near lane and
road closures. This could be one of the best means to

reach the new driver.

Until now, CALTRANS has not utilized the full potential of

the public information media to increase the motofing public's
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awareness 6f'highWay meintenance and construction activity.
The following are Some activities'currentlyfunder way to
remedy this situation: |

a. Headquarters Graphic Services Unit has‘developed five
30-gecond television spot announcements geared5to the safety
of mainténancé personnel. "Be Aware Out There" is the
attention-getting slogan for this series. This pilot program
could be the forerunner of a very beneficial activity. They
were distributed to district Public Information Offices on
July 5? 1974 for subsequent distribution to all state T.V.

stations.

b. Public service radio.anhouncements based on the above
T.V. spotslhave been produced by Graphic Services. They should
augment the impact of the T.V. spets.

¢c. ‘Headquarters Public Information Office has developed an
iliustrated "Be Aware Out There" brochure informing motorists
how to drive safeliyy through highway construction and mainte-
nance zones. Accurate depiction of signs and signals that
motorists will encounter plays a key part. With the aid of
the California Department of Education, CHP and the Office of
Traffic Safety, it will be distributed to: |
(1) Driver education classes.
(2) Auto Club offices.
(3) Highway Users Federation.

(4) Construction companies and organizations.
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(5) Other interested organizations and individuals such
as the National Safety Council, Public Organizations,
Civic groups, etc. |
(6) Utility companies.
(7) NHTSA of the Uﬁited States Department of Transportation.
(8) Information KIOSKS at State Highway Rest Areas.

d. Headquartérs and District Public Information Offices now
provide public service news releases relating to construction
and maintenance projects. These are sent to lecal radio and
television stations, and newspapers.. The level of these
messages could be increased by adding safety tips for driving

through these ZOTes.

e. These information releases are provided for all construc-
tion activities which affect traffic flows and last more
than 24 hours. This is an important means of disseminating

this information.

f. Beveral news releases on the importance of maintenance

and construction man safety have been issued, and additional

releases and magazine stowies are planned. The CALTRANS
Public Information Program can play a key role in helping

to make econstruction and maintenance work safer. Activities

such as this reflect management's attitude toward employee

safety and also have a direct bearing on employee moréle.
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RECOMMENDATIONS

4.18.1

4,18.2

www fastio.com

Construcfibn and Maintenande Infofmatibn in.DMV

Driver's Handbook - Arrangements should be made with

the Department of Motor Vehicles to have specific
information regarding driving thrdugh maintenance and

congtruction zoneg included in the next revision of

the California Driver's Handbook. Headquérters Traffic

Branch should prepare.the material and necessary
correspondence for the Director's signature and
Cooperate with DMV in implementing this recommendation.
This material should be developed and presented to

DMV by October 1, 1974.

Public Information Activities Relating to Construction

and Maintenance -~ The Headquarters Public Information

Office should continue its program to inform the public
of the importance of driving safely through mainte-
nance and construction zones. All ways of disseminating
public information should be utilized. The Headquarters
Office of Environmental and Community Affairs should
cooperate with the Headguarters Office of System

Operation and the Headquarters Safety Coordinator

and provide them with copies of all maintenance/ .

construction related information activities.
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4,.18.% District Public.Information Aetivities - Tach
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District Public Information Office should endeavor to
increase the level of public information relating to
construction and maintenance safety and support the
Headquarters program. District Public Information

Offices should inform the Headquarters Public

Information Office and their District Director and

Maintenance and Construction Branches of their

activities.
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4.19 MANAGEMENT SUPPORT AND SAFETY STANDARDS ENFORCEMENT

A critical factor in making a safety program effective is
gaining thé'subport of all levels of management and super-
vision. Each worker's attitude toward safety is, in most
cases, a direct reflectlon of that of his supervisors and
managers. J1f the organization's or the manager's main
concern is for production and not safety, the employee's will

usually be also.

Employee morale, along with adequate supervision, proper
safety policies and work procedures and safety standards
enforcemeﬁt dlso have a direct bearing on safety. Units with
poor morale freQuently have poor accident records. Individual

employees with poor morale may be accident prone.

Safety is something that cannot be delegated by a manager
or supervisor and forgotten about. Managers and super-
vigors at all levels must be fully involved in the safety

of their operations.

As part of the field inguiry, several first and second level
supervisors and four Districet Safety Coordinators were
contacted. In substance, their obéervations and comments

were as follows:
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a. Most supervisors are accepting a.degree of responsibility
for the safety of their crew. They discuss work assignments
with their crews in detall and emphasize how to avoid
hazards. Foremen usually remind their crews of safety
procedures pertaining to each particular job assignment.

They generally conduct tailgate safety meetings every 10
days, as'required, and also meet with their supe:intendents
and assisbtant foremen once a month. The.éwpervisor'é_job

of showing his employees how to perform ﬁheir Job in the

safest manner could be improved by an actual show-and-tell

type operation,

b. Employee saﬁety considerations are included as part of
the annual appraisal and development process (Form 637).
However, safety is considered in the general context of work
habits, such as use of tools, etc. As a result, safety

emphasis tends to become diluted, if it is specifically

- congidered at all.

Consideration of the supérvisor's responsibility and performance
in developing employee safety is not specifically addressed

in any formal appraisal process. The annual appraisal and
development process could conceivably be used for That

purpose.
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In summary, evaluation of both employee and supervisor
performance; as it relates to safety, can and shoiild be

strengthened.

Ce Distriét Safety'Coordinatoré say that the Safefy Program
has the supporf of local management. Fuanding constraints,
however, at times cause some of the lower priority safety
items to receive deferred attention. The recent passage of
the California and Occupational Safety and Health Act (AB 150)
has stimulated.increased interest in empioyee safefy and

managemeﬁt generally seems more inclined to devote effort and

‘funds for safety purposes.

d. It was'expreésed that managément needs a more positive
and easier way to evaluate which cost centers and which
persons in these cost centers are having the accidents and
poor safety records. In small and medium size districts
with few accidents (50-100/year), this information can be
eagily tabulated manually. However, in large districts and
on a statewide basis an automated system would be more

appropriate. (See 4.20 Safety Management Information Systenms)

e. District Safety persoanel said they would welcome more

frequent contacts and visits from Headquarters Safety

personnel in order to strengthén the undérstanding of

district and statewide problems.
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f;: Gomméﬁts from some district personnel indicated that

they would like to reestablish Quarterly Safety Conferences.
This woﬁiﬁ give all districts and headquarters a chance to

. discuss problems and possible improvements in safety procedures

and devices.

g. The District Coordinators mentioned that they would
' like'the-HéadqQarﬁers Safety Section to pool all available
safety;iﬁformation and act as a central information source.
'This,woﬁ¥d apply primarily to new developments; new standards;
new techniques; successful activities in other districts;

citation information; problem areas; etc.

h. Some Safety personnel feel that it is desirable %o have
some persons on the Headquarters Safety staff who possess
detailed'knowledge of field safety. This would assure that
fiom a statewide perspective, Safety personnel are experienced
in CALTRANS' particular safety practices and understand

local pr@blems;

i. TIn order for any change in safety procedures to be
truly effective, both employees and management must clearly
understand the reésons and rationale for the procedure.
Increased two-ﬁay communications are needed to help in this

application proceSs.

j. There is a need for increased consistency by managers

in accepting their safety responsibility, identifying
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accident-prone employees and -‘handling unsafe activities.

Under AB 150 (CAL/OSHA) it is clearly the responsibility

of the "person in responsible charge" for enforcing employee

safety and insuring that the work environment is safe. The

person in responsible charge is usually the first-line

supervisor.

Actions to correct this weakness can range from suggestions

and training on how to do the job properly to disciplinary

action.

In general, some comments indicate that generally not enough

is being;done to locate the individual with chronic safety

probléms and that this type of individual is getting off

too easy;

RECOMMENDATIONS

4.19.1

www fastio.com

Increased SBafety Instruction to Employees - First-line

supervisors should become more involved in providing
safety instructions to their employees. This should
be doné by coach-pupil or show-and-tell sessions in
which job duties are explained, demonstrated and
performed. The Departmental Safety Coordinator shbuld
develop a Departmental pdlicy statement regarding
this emphasis by October 1, 1974. Each level of
maﬁagement and supervision within the department

has a responsibility to see that this is an ongding

122


http://www.fastio.com/

ClibhPDF -

4,19.2

4.19.3

4.19.4

www fastio.com

portion of their supervisory and managerial

respongibilities.

?Béitive Corrective Aotioﬁs Rélated to Bafety -

Departmentwide action should be taken to prevent
reoccurrences of accidents contributed to by employees
or supervisors. This should include a full range of
éctidﬁs;_from trainiﬁg, coungeling, direction, and
guidance to punitive action. The Departmental

Safety Coordinator should develbp such a policy for
the department with the cooperation of the Maintenance,
Construction, Personnel, and Training Branches and
represenﬁatives of employee groups. Thig policy

sh@uld be developed by January 1, 1975.

Safety Management Information System - A safety related

management information system to identify safety

trends, needs andAproblems and evaluate results is

'criticélly needed within the department. See 4.20

for specific analysis of this item and recommendations.

Increased Support to District Safety Programs - The

) | .
Headquarters Safety Ualt should strengthen its role

by providing field contact and support to district

‘safety programs and increasing its ability to provide

and share safety information with the districts.

The Headquarters Safety Coordinator should determine
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diétbict safety needs by means of conferences and
interviews with district line managers and safety
personnel. This determination should be initiated
prior to September 1, 1974, and be ready for

implementation beginning January 1, 1975.

4,19,5 Evaluation of Digtrict Safety Programs - An appraisal

of the strengbths, weaknesses, succegses and failures
of each district safety program should be conducted
annually by each District Director and submitted to
the Députy Director for Operations for review by tThe
Operations Accidenf Pfevention Committee. This

annual appraisal should, as a minimum, address success
in éttaining injury and accident prevention goals,
actions to achieve hazard control, attitudes of
supervisors in achieving éafe production and effective-
ness of safety personnel in providing safety consul-
tation to line managers. The Office of the Deputy
Director for Operations sghould initiate thié—program

by January 1, 1975.

~ 4.19.6 Safety Program Management Manual -~ A department

safety program management manual should be developed
which provides clear, complete and coordiunated
information. It should be composed of portions of
the multitude of manuals, directives, and guides now

in use. This would provide a central resource for
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this information. It should be developed by the

Departmental Safety Coordinator prior to July 1, 1975.
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4.20 SAFETY MANAGEMENT TNFORMATION SYSTEM

An important element ofrany ﬁiable Séfety.prograﬁ is an
information.system which proviées menagement et all levels
with timely aﬁd accurate aﬁéreness of safety problems and
PToOgress towérd achieving.éafety improvement efforts and
goals. After the task force started its analysis of accidents
and incidénts relating'to maintenance, construction‘and
passing traffic, it became evident that the present safety
information system is not providing adéqﬁate, timely
information to administrators and managers-at all levels
throughout the department.k A complete revamping of the
existing safety information sjstem must be inStitufed to

satisfy the department's safety information needs.

The department's existing safety information syétem was

developed over the years in an evolutionary manner and has

‘not been modified for the past six or seven years.‘ During

the past several years, safety information needs have changed
and, production management systems have been deﬁeloped in
other areas which cbuld be reiated to work activities and
gafety'(eg. Maintenance Management System).' The recent
enactment.of GAL/QSHA alsb réquires a more complete and

sophisticated safety program and information system.

It is difficult to extract special data from the existing

system to recap prior accidents. This lack of data
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availébilify and non-usability of much of the existing data

can be related to the following findings:

a.

To

of

ClibPDF - wyaw.laslio.com

The existing system does not allow for forecasting or
predicting potential accident situations.

The existing system was developed to compile the accident
data in a summarized form.

There is no possible correiatipn with accident data from
the public sector. Example: tfaffic flow versus accidents;
traffic speed reduction versus accidents; facility type
versus ac&idéﬁts.

Large amounts of clerical time are expended on inpﬁt
documénts to insure accuracy.

Datauhas been inéufficient to use in Maintenance/Construction
work zone programs; i.e.; data not specifically related
to wd%k actiVities., |

E}'cisting-summary data being gathered and run through the
computer is not usable; it must be reviewed against the
original input document to obtain precise accident-cause
information. -

In?ut, using the existing system, is in some cases
inaccurate:

The existing sjstem'does not provide timely information
(i.e., there is always a 60 day delay).

Progress toward safety goals is difficult to measure.

effectively manage the department's safety program, it is

critical importance to have a comprehengive safety management
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information system that will provide usable data at all levels
within the department. The maintenance territory superintendent
should bé abie to rétrieve information relatinglto his‘
operation. With.this infdrmation, he can identify trends
before they bécome serious'problems by taking positive, timely
- action. ,The-District Director of Transportation should have
current, concise information in a more summarized form which
will accurately portray the state of maintenance and construc-—
tion safefyAwithiﬁ his sphere of respomeibility. The Deputy
Director for Operations should have the same information in
a more summarized form by which he can evaluaté statewide
mzintenance and construction safety. Many Headquarters
functional administratqrs and units need different portions
of.this‘ihformation on which to base management and program
decisions. Each of these levels has a different, yet related,
need for this information. It should be available in a
single computerized system with retrieval capability at any

of these levels.

If management information is only a statistical report that
supervisors and mahagérs gather to fill headquarters reporting
requirements, it is a waste of time and money. The truly
viable system should be a working tool that all levels of
management can use to meet their responsibilities in making

their units safer plaées to work.

128

ClibPD www fastio.com


http://www.fastio.com/

RECOMMENDATTONS

4.20.1 Developméht.bf'Safetj Monagement Information System -

A CALTRANS gafety management information system should
be developed to provide meaningful safety information
to all levels and units throughout the department.

Tb méét current and safety program information needs,

it should: |

a. ‘Alert méﬁagement o developing problems.

b..'Provide monitoring against safety goals.

c. Provide sufficient flexibility to allow retrieval
of data which will make testing of hypotheses
possible.

d. . Eﬁbﬁide sufficient flexibility to allow tracking
”of"SPecial projects or situations which arise.

Thexsystem should also provide compatibility with:

a. Réqﬁifememts of the State Administrative Manual.

b. 'ﬁéét insurance requirementg of the State Compen-
sation Insurance Fund and Motor Vehicle insurance
carriers.

c. Departmental policy;

d. California Occﬁpational and Safety Health Act.

Thenﬁeadquarters Safety Coordinator should initiate

development of the system prior to October 1, 1974.

The system shouid be tested by July 1, 1975 and fully

operational by January 1, 1976. See Annexes D and E

for development sequence and a contents outline of

the system.
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5.0 CONCLUSIONS

In the relativeiy_short period of time available, this study
focused upon those areas that reflect the highest degree of
hazaid based on concern exbressed by the steering committee,
available accident records, and the input of employees who
actually pérfOrm the work. While there are many safe,

effective operations under way ﬁhroughout the state, there are
also areas where additional steps could be taken. The following
general comments are in regard to the safety of maintenance

and consﬁrucﬁion personnel in their relationship to passing

traffic:

Daring the study'of maintenance and conétruétion'safety

and its relationship'to passing fraffic, it became apparent
that the safety of employees and workers has been included in
planning, conducting, and evaluating maintenance énd congtruc—
tion operations throughout the state. The department could
not have attained the status it has today without making
concerted efforts toward improving employee and worker“safety
and keeping traffic moving. However, if the.organization
wants to move forward, it must continually work to increase
effectiveness. Therefore, we must continue to improve our

safety efforts.

During the task force inquiries, it was found that safety is

a vital concern in many operations. In others, however, it

plays a less conspicuous role.
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Early infthis_special study, it became ajparent that meaningful,
in~depth information was not readily available throughout

the deparfment to properly identify current and pobtential
problems and the results of efforts to correct them. There

is a need to develop a Safety Management Information System
that will provide for the selective retrieval of information
related fo maintenance and construction safety by individual
'managers'ét'any level in the department. This should not be

a massivg‘arfay of statistics and fine detail, rather a

method of indicating developing problems and evaluating results
of specific safety efforts. DPregently, there is no easy way

to correlate information from the several information systems
that are available within CATTRANS, Hand tallying is the only
waylto dﬁtain some key information. A safely management
informafidn system couid coordinate these resources and

provide ﬁééningful data. This isvone of the most pressing

needs for improvement in the management safety program.

Of major importance to a maintenance and construction safety
progfam is the degree of support and acceptance of responsibility
given by all levels of management and supervision. ©Safety is
something that cannot be delegated. Administrators may have
safety coordinators to assist them, but in the final analysis
the line administrator must accept and fully support his

unit's éafety program. As'safety plays such a visible aﬁd

important role in managing this department, administrators
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shbuld includé Specific objectives and goals related to safety
in their management plans. Each_employee’s periodic evaluation
should Specificallj include an indication of his performance
in the area of safety. This includes evaluating the Directar
on the safety of the entire department; Deputy Directors on
their spheres_of responsibility; each District Director of
Transportation.for his'District; the superintendent for his
maintenance territory; the resident engineer for his

project; the foreman for his crew; as well as the individual
worker for those procedures and responsibilities that are
un&er his contrbl,- There appears to be a need within the
depa:tmenf for an increased commitment to and evaluation

of safety-efforts’when méasuriné.managérs' and individuals'
true effectiVenéss.  This does involve risk, but ﬁothing will

be gained without it.

An importanf consideration relative to maintenanoe and
construction actiVity is uniformity in the eyes of the motorist.
The study reveals that there are differences in our equipment,
procedures, and warning devices that could be inconsistent with
the motorist's expectations. There is a need for some
flexibility in order to meet local needs; however, the best
ideas could be'combined and used statewlde to 1ncrease

uniformity in the eyes of the public.

Such a stress upon uniformity in maintenance and construction

procedures would not be intended to develop a rigid inflexi-

bility with a commensurate deadening effect. ,However;
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headaﬁééﬁéfs functional units can effectively serve as

catalyété for ideas and developments that originate in the

field so that'they_caﬁ be_shared statewide. By taking the

bést ideas and using ﬁhem as a basis to establish uniform
procedures and equipment design, the department can receive

the benefit of statewide thinking and development. Also,

time aﬁd;effort can be saved and the possibility of redeveloping

something that another district already has can be eliminated.

' When éﬁai&%i%é those éanditions contributing to accidents,

the fdcus is.frequently on the more mechanical aspects of the
inciﬁeﬁtcsuch as equipment; signs; weather; design of the
structﬁre*and location where the individual is working. Often,
recommendations,to correct the condition include more or
better équipment. Wnile these are positive contributions,

they are not thé most important factors. The attitude and
saféty conscioﬁsnesé 6f the individuals involved is probably
the most single impoftanf factor affecting the success or

failure of any safety program.

This appiies not onlylto the individual worker but to his
superﬁisors and administrators as well. Their attiftudes also
have an.efféct on his'safety. Frequently, a poor safety
record df an unusual accident or incident pattern is a
symnptom of uﬁdéflying problems. To make meaningful improve-
ments in the.safety of an ofganization, managers must broaden

their focus to imclude the entire work situation.
133
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Throﬁgheuf'thie.study,.fhe_role of training was frequently
identified. TWot only is it.imPOrtant at the employee level\
but also for management'and supervigion. Providing employees
with a sound foundation of how to perform a particular job in
the most effective and safe manner is a major responsibility
of every'manager and eupervisor. However, training and
procedures should not be so firmly structured that creativity
and experimentation to develop a better and safer way of
performing a particular job are blocked. Under the hazardous
condltlons that are present on the hlghway, an employee oT
worker may not get a second chance if he is expected to learn

by trlal and erroT.

Every leadman; foreman; supervisor; manager and administrator
should be familiar with the basic techniques of teaching.

This should be acquired when an individual is first moved

into a supervisory position. Training of the formal structured
classroqm'type, however, while important, is not the most
critical training factor that relates to safety. It is the
day-to-day ‘guidance that a supervisor provides to his sub-
ordinates. This.should jnclude the following: a one~to-one
coach-pupil method of instruction explaining the how's and
why's of a Job, a demonstration on how to do the job, and

the employee's performance of the job under observation with
the supervisor providing guidance if necessary. Basic

teaching techniques of going from simple to complex or following

a logical sequence of operation provide for an easy basic
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structuré.for'instructional procedure. If a unit or individual
is experiencing work-related accidents or near accidents, an
.examination of his training may reveal the underlying cause.
Throughout the analysis section of this report there are

many referénces to trainiung as a means of increasing safety.

Training is an integral part of any safety program.

Public iuformation_activifies relating to maintenance and
construction safety are receiving increased attention. Tele-
vision spot announcements, brochures and news releases are
increasingly being utilized. These are the beginning of an
effort that can make a meaningful contribution to improving
safety in this important area. This resource needs to be more
fally de%eloped to raise the level of awareness of the driver
passing through maiptenanée and construction zones. Driver

- education classes in the high schools and references to
maintenance and construction safety in the study material for
Oaliforhia drivers' license examinations should be an integral
part of the program. This is another key area that plays an

importént part in making the highway worker's job safer.
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6.0 RECOMMENDATIONS

One hundred and one separate recommendations have been
developed by thié Special Study on Maintenance and Construction
Safety as it relates to passing traffic. These recommendations
range from reinforcement of existing procedures or actions

to ‘major adjustments and new undertakings. Collectively,

these recommendations should substantially improve the safety

of California's highway maintenance and construction workers.

To aid in ﬁheir‘imﬁlementation, these recommendations include:
the specific action to be taken; the unit or organization
responsible for impleménting or developing the recommendation;
and a specific time frame.in which to start, develop and

implement the task. -

Without such'désignétions, these recommendations would be
open-ended. It would be all too easy to take this report

and place it on a shelf to activate "sometime".

Eadh separate recommendation names a specific unit or
organization responsible for its development and implementation.
While this unit or organization is responsible, it is not
intended that it.do ali'of the deﬁelopmental work alone.
Idéally; it shouid function as a catalyst and coordinator

of ideas from an entire cross section 6f the department. If
the best sourcés available for each of the recommendations can

be tapped, their validity and usefulness will be markedly

136

www fastio.com


http://www.fastio.com/

ClihPD

increaged. Implementation should not be Just a downward

flow of new directions and procedures from headquarters. It

should be a compogite of the best thinking available from

the entire department.

With the large number of recommendations included in this
report, it is important to provide follow-up evaluations an
a systematic basis. This should take place annually for the
next five years to determine:

a. How many of the recommendations were implemented?

b. How many were.not, and why?

¢. What benefits have been realized?

d. Vhat detriments have developad?

e. Has maintenance and construction employee and worker

safety actually improved?
f. What changes or adjustments should be made to the program?
Some of the rechmendations involve an increase in fiscal

expenditures and manpower allocations. It is important that

the responsible organizational units evaluate each recommenda-

"tion for budgetary adjustments that may be necessary.
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The foliowing is a list of recommendations indicating the
subject; the unit or organization responsible; and |
| implementation and completion dates. The full text of each
- recommendation is included in the analysis sectlon. Reference

numbers are included for ease of location.
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